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A STUDY OF THE ECONOMY OF NAPA COUNTY, CALIFORNIA 


by 


1/ 


Irving Hoch— and Nickolas Pryphenepowton”! 


INTRODUCTION 


This study investigates the structure and workings of the Napa County economy. 
Napa County is of considerable interest for a number of reasons. Wine production 
in the County is prestigious and renowned; Lake Berryessa, developed in recent 
years by the Bureau of Reclamation, is an important and growing recreation center; 
and Napa's location on the periphery of the Bay area implies some important prob- 
lems which arise because of urbanization and the impact of urbanization on agri- 
culture (and on vineyards in particular). 

The work should be of interest to persons concerned with Napa County and 
to economists, planners, and regional scientists concerned with the general prob- 
lem of the investigation of the economy of a small area. 

The major focus of the study is the construction and application of input- 
output tables for the County. The base year for those tables is 1965; they are 
applied in a series of conditional forecasts, predicting the effect of a parti- 
cular change, and then in a general forecast of economic levels as of 1980. 


1/ Formerly Associate Professor of Agricultural Economics and Associate 
Agricultural Economist in the Experiment Station and on the Giannini Founda- 
tion, University of California, Berkeley; presently with Resources for the 
Future, Inc., Washington, D. C. 


2/ Formerly Postgraduate Research Agricultural Economist, Department of 
Agricultural Economics, University of California, Berkeley; presently Assis- 
tant Professor of Economics, York University, Toronto, Canada. 


The development of input-output tables entails the collection, collation, 
and organization of a great deal of information on the economy covered by the 
tables. Such information is a useful by-product of the effort. The present 
study includes some of the more important by-product items that emerged in 
the table construction process. 

There was heavy reliance in the study on primary data developed through 
sample survey questionnaries and personal interviews. Survey questionnaries 
were developed to cover consumer spending behavior, farm operations, commercial 
and industrial firm operations, and attitudes on the preservation of grape land, 
respectively. There were 500 questionnaires mailed to Napa County residents 
for the consumer spending survey; 300 to farms; 500 to commercial and indus- 
trial firms; and approximately 1,100 to residents, farmers, wineries, and com- 
munity leaders for the grape land preservation survey. The response rates were 
16, 20, 11, and 21 percent for the four samples, respectively. The commercial 
and industrial survey was supplemented by a number of interviews with Napa busi- 
ness officials, and there was a series of interviews with officials of 15 Napa 
County wineries. The wineries involved account for almost all Napa County wine 
sales. 

The study is organized in the following manner: 

The second section develops some of the major economic magnitudes for Napa 
County. Such data are of use both as descriptive measures of the County economy 
and as inputs helpful in developing the input-output tables for the County. 

The third and fourth sections focus on major growth sectors in the economy. 
The future of these sectors involves important policy issues, with ramifications 
outside the County. The third section is a study of the Napa grape and wine 
sectors, while the fourth section covers remaining key growth sectors, includ- 


ing Lake Berryessa recreation, the housing market, and consumer spending as a 





fraction of income--in particular, spending within versus outside the County 

as income increases. The focus again is the development of material to be used 
in the input-output apparatus, both in constructing the tables and in develop- 
ing the data to be used with those tables in making forecasts. Beyond this 
application, the material should be of interest in its own right. Thus, the 
discussion of the grape and wine sector develops information on production, 
cost, and demand prospects and then considers vineyard preservation. The County 
has recently introduced Agricultural Preserve zoning, and there has been a great 
deal of interest in the permanent preservation of grape land. The policy issues 
and group interests involved are discussed here. The preservation discussion 

is then placed in the general context of housing market developments in the 
following section. That section also develops evidence showing that the crea- 
tion of Lake Berryessa will have a growing impact on housing in the County as 
well as serving an increasing number of recreationists. 

The fifth and sixth sections of the study are the culmination of the work, 
with the development of the input-output tables in the fifth section and their 
application in the sixth, and final, section. The first part of the fifth sec- 
tion is a short introduction to input-output models. Then, a step-by-step pres- 
entation discusses procedures used in constructing the Napa input-output tables. 
Because some of the procedural details can be tedious for readers not interested 
in the more technical aspects of input-output construction, such readers might 
skim a large part of this section, perhaps devoting some attention to preliminary 
stages of the construction presented in tabular form, and then move to the input- 
output tables--the outcome of the work. The last section is devoted to input- 
output applications, including a set of conditional forecasts (forecasts condi- 


tional on a specific event or development) and to a general forecast of the 


County economy. In all cases, forecasts are made from the base year 1965 to a 
target year of 1980. The conditional forecasts are concerned with (1) the im- 
pact of manufacturing expansion, (2) the impact of out-of-county employment 

at the Mare Island Shipyard in Solano County, (3) the impact of the Lake Berry- 
essa development in terms of tourist spending and induced housing, and (4) the 
impact under alternative policies on grape land preservation (involving pre- 
vention versus freely permitted urbanization in the northern part of Napa County). 
The general forecast for 1980 presents projected outputs for the sectors into 
which the County economy has been classified and compares these output levels 
with those that held in 1965, noting high growth versus low growth sectors. 

Given the existence of the input-output tables, other applications become 
relatively easy and inexpensive. In particular, forecasts made in the present 
study can be updated, given more current information, in rather straightforward 
fashion. And additional problems can be considered within the input-output frame- 


work so that it can serve as a useful planning tool. 
MAJOR ECONOMIC MAGNITUDES FOR NAPA COUNTY 


This section develops some of the major economic magnitudes for Napa County. 
Such figures are of use both as descriptive measures of the structure and develop- 
ment of the County economy and as source statistics of help in constructing input- 


output tables for the County. 


Geography 


Napa County is located northeast of San Francisco Bay, about 45 miles from 
the Pacific Ocean. Its county seat, the City of Napa, is about the same dis- 


tance (45 miles) from San Francisco. It has a total area of 793.75 square miles, 


consisting of a land area of 758 square miles and an area of 35.75 square miles 
covered by waters” 

The County's length from north to south is about 45 miles, while its width 
from west to east varies from approximately 10 to 30miles. Napa County shares 
boundaries on the southeast with Solano County, on the east with Yolo County, 
on the north with Lake County, and on the west with Sonoma County. It includes 
the northern reaches of San Pablo Bay on the south. 

Napa County is considered part of the nine-county "Bay area" and the seven- 
county "Redwood iptve 2! 

The County topography consists of a number of parallel mountain ridges with 
intervening valleys of relatively narrow widths. The mountains are part of the 
Coast Range, and their general direction is from northwest to southeast, follow- 
ing the coast line. 

Figure 1 is a map of the County, indicating the hill and mountain areas 
versus the valley areas. 

The largest by far of the County's valleys and the site of virtually all the 
populated communities in the County is Napa Valley, which is located between the 
Howell Range on the east and the mountain ridge which separates Napa from Sonoma 
County on the west. Napa Valley extends approximately 30 miles north of the city 
of Napa to Calistoga. The width of the Valley is about 5 miles on the south, but 
it narrows gradually between the mountain ridges and is about 1 mile in the vici- 
nity of Calistoga. There are a number of smaller valleys in the County. Pope 


1/ California Economic Development Agency, California Statistical Abstract, 
1964 (Sacramento, 1964), pp. 1, 22, and 42. 


2/ Bay area counties are San Francisco, San Mateo, Santa Clara, Alameda, 


Contra Costa, Solano, Napa, Sonoma, and Marin. Redwood Empire counties are 
Marin, Sonoma, Napa, Lake, Mendocino, Humboldt, and Del Norte. 


fa 











«9 


«S DS 
Mount KO ws 
St, Helena o ; 





To Santa Rosa 


Hill Areas 
= Valley Areas 


4 To Benicia 


To Sonoma & : 
San Francisco 


To Sacramento 


Scale of Miles ne 


oe {« 


= SS 
2 8 2 4.6 & “.—,4 SanPablo \ ¥ To Vallejo & Oakland 
a Bay 


FIGURE 1. General Topographic Map of Napa County, California 


Source: John N.Fiske, Farming in Napa County, Napa County Agricultural Extension 
Service (Napa, California, 1963), p. 2. 
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Valley, an oval-shaped valley about 9 miles long and 3 miles wide which drains 
into Lake Berryessa, is the largest among them. The other valleys include 
Chiles Valley, Capell Valley, Wooden Valley, and Gordon Valley. 

The Berryessa Valley in the northeast part of the County was about 10 
miles long and 1.5 to 2 miles wide. It was flooded by the Bureau of Reclama- 
tion, in conjunction with the construction of Monticello Dam, and now forms Lake 
Berryessa, which has become a popular boating and fishing recreation ave 

The climate of Napa County is typically Mediterranean with warm, dry sum- 
mers and mild but moist winters. It is warmer and less foggy than the San 
Francisco Bay area but is much cooler than the Sacramento and San Joaquin 
Valleys. The climate, of course, is an important natural resource in the pro- 
duction of Napa's premium grapes and wine. 

Table 1 lists data on County area and land use. Much of the County is in 
forest and woodland, reflecting a rugged terrain. Though 300,000 acres were 
in farms in 1959, only about 40,000 acres were in harvested cropland. Table 2 
reinforces the image of generally rugged terrain. The table exhibits the dis- 
tribution of Napa County soil classes. More than half the County land is suit- 
able only for limited grazing or forestry, at best. On the other hand, about 


20 percent is classified as "fairly good," or better, land. 


Population and Income 


Napa County population as of 1965 was approximately 76,000 (62.5 percent 
above the level of 1950). The corresponding state increase was 76.9 percent 
so that Napa growth, though marked, was somewhat below that for the state as 


1/ National Park Service, Public Use Plan, Monticello Reservoir (Lake Berry- 


essa, California, 1959), contains detailed information on Lake Berryessa. 


a = 


TABLE 1 


Area Distribution and Land Use, Napa County 


Area 
Land use distribution 


1,000 acres 


County area distribution 


Total County area 

Land 

Lake Berryessa 

Other inland bodies of water 


Land use (1958) 


Federal tang?! 


Urban / 

Cropland= 

Pasture and range 

Private forest and woodland 
Otherd 


Farm-nonfarm distribution (1959 


Land in farms 
Land not in farms 





a/ Subcategories do not add to exact total due to rounding. 
b/ Includes 52,000 acres of forest land. 

c/ Harvested cropland was 38,000 acres in 1959. 

d/ Includes farmsteads, idle land, and wildlife areas. 


Sources: 


James M., Campbell, Economic Survey--Napa County, Master Plan 
Project, Part I (Napa, California, 1960), p. 2. 


National Park Service, Public Use Plan, Monticello Reservoir 
(Lake Berryessa, California, 1959), p. 4. 


L. T. Wallace and John W. Mamer, Napa County: Selected Economic 


Data, University of California, Agricultural Extension Service 
(Berkeley, 1966), pp. 28 and 29. 


California Economic Development Agency, California Statistical 
Abstract, 1964 (Sacramento, 1964), pp. 22 and 42. 


x 


TABLE 2 
Soil Quality Classification (Soil Conservation Service Classes), Napa County 
Percent 
of 
Soil class and description total 
Very good. Level, little or no erosion. 
Good. Use involves easily applied practices. 
Moderately good. Needs intensive treatments. 
Fairly good. Best suited to pasture. Requires erosion protection. 
Grazing or forestry--slight or no limitations. 
Grazing or forestry--minor limitations, careful management. 56,710 
VII. Grazing or forestry--major limitations. 192,040 


VIII. Suitable only for wildlife and recreation. 141,800 


Unclassified 22,180 


Total2/ 505,600 





a/ Includes land inundated by Lake Berryessa. 


Source: James M. Campbell, Economic Survey--Napa County, Master Plan Project, Part I (Napa, 
California, 1960), pp. 8 and 9, citing U. S. Soil Conservation Service, State of California, 
Department of Natural Resources. 


a whole. Table 3 lists comparative population statistics for the years 1940, 
1950, 1960, and 1965. Data appear for the state, the County as a whole, major 
cities in the County, and major groups by (urban-rural) residence. 

Both urban and rural nonfarm populations show substantial increases in 
Napa County with the urban rate of increase somewhat higher. Rural farm popu- 
lation shows a substantial decline with the 1960 level approximately half that 
of 1940. 

The city of Napa is the major city in the County with a population about 
39 percent of the County total in 1965. (This compares with 33 percent in 
1960 and 27 percent in 1940, reflecting a much higher rate of growth for the 
city of Napa than for the County as a whole.) 

The smaller cities of St. Helena and Calistoga each contain about 3-4 per- 
cent of the County total population. 

Table 4 lists percentage increases in population for Bay area counties 
between 1960 and 1964. Napa's percentage increase was less than that of most 
counties (and well below Santa Clara and Marin). Hence, problems arising from 
rapid population increase should be somewhat less pronounced for Napa than for 
its neighbor counties at present. 

Napa's institutional population comprises roughly 12 percent of the total 
relative to a state figure of around 1 percent The large institutional popu- 
lation reflects the location in the County of Napa State Hospital, the State of 
California Veterans Home at Yountville, and the St. Helena Sanitarium. 

Table 5 lists estimates of average personal income for the "family and un- 


related individual" income unit for 1949 and 1959. The income unit is equivalent 


1/ U. S. Bureau of the Census, U. S. Census of Population: 1960. Vol. I, 
Characteristics of the Population, Part 6, California, 1963, p. 6-197. 
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TABLE 3 


Comparative Population Statistics, Napa County and California 
1940, 1950, 1960, and 1965 


1940 1950 1960 1965 1950/1940 | 1960/1950 | 1965/1960 


GRIN Clas) le aes CS RE SE ee ee 





Napa County 28,503 46,603 65,890 
Calistoga 1,124 1,418 1,514 
City of apa! 7,740 13,579 99.170 
St. Helena 1,758 CR ASH ee i Ae 
Urban 7,740 15,427 24,892 
Rural nonfarm 13,805 25,674 37,398 
Rural farm 6,958 5,802 3,600 
California 6,907,400 | 10,586,200 | 15,717,200 | 18,726,000 
Napa County/California .00412 .00440 .00419 .00405 


(Continued on next page.) 


-ClI- 





TABLE 3--continued. 





a/ Authors' estimate developed from regression equation. An estimate of 75,700 appears in California Depart- 


ment of Finance. 


b/ Blanks indicate no data available. 


c/ Annexations occurred between 1950 and 1960. 


Sources: 


Gols; 1; 2, and 3: 


Gol. 4: 


For Napa County, U. S. Bureau of the Census, U. S. Census of Population: 1960. Vol. I, 
Characteristics of the Population, Part A, Number of Inhabitants, 1961, Table 6, p. 6-23. 


For Calistoga, city of Napa, and St. Helena, ibid., Table 8, pp. 6-28 to 6-30. 


For urban, rural nonfarm, and rural farm, L. T. Wallace and John W. Mamer, Napa County: 
Selected Economic Data, University of California, Agricultural Extension Service (Berkeley, 


1966), p. 2, citing U. S. Bureau of the Census, U. S. Census of Population: 1960. 
Volta. 1s waa 6 


For California, California Department of Finance, Revenue and Management Agency, Califor- 
nia Population, 1966 (Sacramento, 1966). 


For Napa County, ibid., p. 21. 


For Calistoga, ibid., p. 35. This lists 1,875 as of December, 1963. This is a growth 
of 24 percent relative to 1960. 


For city of Napa and St. Helena, ibid. (estimated as of June 1, 1965, and August 1, 1965, 
respectively). 


For California, ibid., p. 22 (estimate as of July 1, 1965). 





TABLE 4 
Population Growth for Bay Area Counties and California 


1960-1964 


Percent increase 
in population 


County 

Napa 

San Francisco 
San Mateo 
Santa Clara 
Alameda 
Contra Costa 
Solano 

Sonoma 


Marin 


California 


Source: California Economic Development Agency, Cali- 


fornia Statistical Abstract, 1964 (Sacramento, 1964), 


p. o1. 





TABLE 5 
Estimated Personal Income for the "Family and Unrelated Individual" 


Income Unit, Napa County, 1949 and 1959a/ 


Average personal income for the 
family and unrelated individual 


Locale 1949) 19592. 
1957-1959 dollars 


Napa County 
City of Napa 


St. Helena 


Rural nortan 


Rural farm 





a/ The income unit is equivalent to the household, consisting of the family 
or the unrelated individual (a person not living with a family consun- 
ing unit). For Napa County, there were 13,710 income units in 1949 and 
20,546 income units in 1959. 


b/ The 1949 and 1959 figures have been adjusted for price level changes 
using the consumer price index. Both sets are in 1957-1959 dollars. The 
1949 price index, in fractional terms, was .83. The 1959 price index 
was 1.015. Figures in the table can be converted to current dollars by 
multiplying by the appropriate index. 


c/ No data available. 
d/ 1949 figure includes St. Helena--1959 figure does not. 


Sources: 


U. S. Bureau of the Census, U. S. Census of Population: 1950. Vol. 


Characteristics of the Population, Part 5, California, 1952, pp. 5- a0 
5-129, 5-176, and 5-178. 


idem, U. S. Census of Population: 1960. Vol. Characteristics of 


the Population, Part 6, California, 1963, pp. 6- i. 6-357, 6-405, 
6-411, 6-435, and 6- 452. 


For the adjustment procedures applied to the data in developing final 
estimates, see infra, p. 16. 


Whe 








to the household or consuming unit, consisting of the family or the unrelated 
individual not living with his family. For Napa County, these were 13,710 


income units in 1949 and 20,546 in 1959 .2/ 


Table 5 presents average income 
data for the County, for the cities of Napa and St. Helena, and for the rural 
nonfarm and farm populations. 

The estimates in the table were developed from Census of Population data, 
adjusted for under-reporting and to conform to the personal income definition 


of the U. S. Office of Business Economics (OBE) .2/ 


The OBE income series makes 
up a part of the national income and product accounts widely used in economic 
measurement. 

It was estimated that 1949 income figures from the Census were 0.8 the 
corresponding OBE figures, while those for 1959 were 0.9 the corresponding OBE 
figures. There were three reasons for this, of which two were definitional 
and one involved a measurement problem. The definitional problems were that 
(1) nonmoney income (consisting of imputed rental value of owned housing and 
value of homegrown food) did not appear in the Census figures but did appear 
in OBE estimates and (2) OBE estimates included the value of services of banks 
and other financial institutions rendered without assessment of specific 
charges and the income of persons who died or emigrated prior to the time of 


3/ 


enumeration .— 


1/ Idem, U. S. Census of Population: 1950. Vol. Il, Characteristics of 


the Population, Part 5, California, 1952, p. 5-129, and U. S. Census of Popu- 
lation: 1960, Vol. 1. « «5 ps 6-357 





2/ Idem, U. S. Census of Population: 1950. Vol. Il .. -, PP- 5-71, 5-129, 
5-176, and 5-178, and U. S. Census of Population: 1960. Vol. 1... ., pp. 6-250, 
6-357, 6-405, 6-411, 6-435, and 6-452. For areas smaller than the County, income 
data on unrelated persons were not given in the 1960 Census and were estimated 
from 1950 relationships for those areas, modified on the basis of 1950-1960 
changes occurring for California and Napa County. 


3/ Ibid., p. XXXVIII. 


a 


The measurement problem arose because there was a substantial amount of 
underreporting of income, particularly of dividend and interest income in the 
1950 Census of Population.” 

Hence, averages derived from the Census were adjusted, using the 0.8 fac- 
tor for 1949 and the 0.9 factor for 1959. Finally, income figures for Table 5 
are presented in terms of constant dollars on the basis of deflation by the 
consumer price index. 

Table 6 presents estimates of population, per capita income, and aggre- 
gate income for Napa County for each year in the period 1947 through 1965. 


Population figures were estimated from a linear regression equation of 


the form 
Y = 3,662,600 + 1902.47320 x 


where X is year and Y is population. (Only five observations were involved, 
so the equation can best be viewed as a means of interpolating for missing 


years close in time to those observed.) Initial estimates of Napa per capita 


1/ Herman P. Miller, "An Appraisal of the 1950 Census Income Data," Jour- 
nal of the American Statistical Association, Vol. 48, No. 261 (March, 1963), 
pp. 28-43. The 0.80 figure in 1949 can be viewed as consisting of the product 
of these three fractions: 0.949, reflecting omission of imputed income; 0.956 
reflecting uncharged services and income of decedents and emigres; and 0.885, 
reflecting underreporting of income. 


The product of these fractions is 0.80, equaling the ratio of Census to 
OBE estimates. The increase of the ratio to 0.90 in 1959 probably reflects less 
imputed income from homegrown food and increased accuracy of measurement of in- 
come from dividends and interest. These figures are based on data in Irving 


Hoch, Forecasting Economic Activity: Income and Taxes (Chicago, Illinois: 


Chicago Area Transportation Study, 1958), pp. 7, 30, and 31. 
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TABLE 6 


Estimated Population and Income, Napa County 
1947-1965 


Napa per 
capita 
income 
Deflated relative 
per to state 
capita per capita | Aggregate 
Population income income income 
et el ee ee 


current 


current 1957-1959 million 
dollars dollars dollars 





(Continued on next page.) 
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TABLE 6--continued. 


Sources: 


Gol. 


Col. 2 


Col. 3: 


Col. 4: 


Col. 5: 


Obtained from regression equations using five observations 

on population; Table 3, supra, p.1l1, for 1940, 1950, and 
1960. Data for 1961 and 1962 from California Economic De- 
velopment Agency, California Statistical Abstract, 1964 (Sac- 
ramento, 1964), p. 51. 


Initial data covering 1947, 1950, 1953, and 1955-1961 were 
obtained from California State Chamber of Commerce, Research 
Department, Economic Survey Series, "Total Personal Income 

of California Residents, By Counties, Selected Years, 1947- 
1961,'' No. 22 (Sacramento, 1963) and ''Personal Income of 
California Residents, By Major Components, By County--1957," 
No. 24 (Sacramento, 1962). These data were compared to Cali- 
fornia data from U. S. Office of Business Economics, Survey 
of Current Business, Vol. 46, No. 4 (April, 1966), pp. 10 

and 11, and Vol. 45, No. 7 (July, 1965), p. 10. Missing years 
were interpolated on the basis of the comparison. Then, the 
series was adjusted on the basis of a comparison to the data 
of Table 5, supra, p. 14. ; 


Obtained by dividing current income by the consumer price 
index in fractional form. 


Estimated. 


Per capita income times population. 


a1 








income were available for selected years in the pevied. These data were 
compared to corresponding income figures for the state of Galit¢ornta,-! A 
trend in the ratio of Napa to California per capita income was developed and 
used to interpolate missing years in the Napa series. Then, Napa aggregate 
income for 1949 and 1959 were formed as the product of population and per 
capita income for the respective years. These figures were compared to aggre- 
gate income data based on Table 5. The comparison indicated an understatement 
had occurred here, so scale factors were applied to the entire series to yield 
the final estimates appearing in Table | 


The aggregate income estimates in Table 6 were obtained by multiplying 


the population estimate by the final per capita income estimate. 


Economic Activity 


The number of employed residents of Napa County increased by 47 percent 
in the decade 1950-1960, somewhat above the population growth of 41 percent. 
Table 7 presents the distribution of Napa County employment by industry for 
1950 and 1960. The primary industries--agriculture, forestry, and mining-- 
exhibit an absolute decline in employment, though the latter two industries 
are quite minor in terms of total employment. Wholesale trade also declined 


1/ California State Chamber of Commerce, Research Department, Economic Survey 
Series, "Total Personal Income of California Residents, By Counties, Selected 
Years, 1947-1961," No. 22 (Sacramento, 1963) and "Personal Income of California 
Residents, By Major Components, By County--1957," No. 24 (Sacramento, 1962). 

The years covered were 1947, 1950, 1953, and 1955-1961. 


2/ U. S. Office of Business Economics, Survey of Current Business, Vol. 46, 
No. 4 (April, 1966), pp. 10 and 11, and Vol. 45, No. 7 GIuly, 1965), p. 10. 


3/ The 1949 adjustment needed was a multiplication of the initial estimate 
by 1.13; the 1959 adjustment factor was 1.12. Then, 1.13 was used as a scale 
factor for all years in the period 1947-1953 and 1.12 for all years in the 
period 1954-1965. 
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TABLE 7 


Industry Group of Employed Persons Residing in Napa County 
1950 and 1960 


| CNumber of persons 
Industr 1950 1960 1960/1950 


Total 1.47 
Agriculture 0.72 
Forestry and mining 0.87 
Construction 1.21 
Manufactures Le 7 
(Petnany natu 2 (12.60) 
(Transportation equipment) CiUs77) 
(Food and kindred) (1426) 
(Apparel) (1338) 
(Printing and publishing) (2.18) 
Transportation, communi- 
cation, and utilities 1.68 
Wholesale trade 0.83 
Retail trade 1.44 
Finance, insurance, and 
real estate 1.94 
Services 1.54 
Public administration 1.89 
Not reported 3.36 





a/ Parentheses indicate manufactures subcategory. 


Sources: 


U. S. Bureau of the Census, U. S. Census of Population: 1960. Vol. I, 
Characteristics of the Population, Part 6, California, 1963, p. 6-429. 


Idem, U. S. Census of Population: 1950. Vol. II, Characteristics of the 
Population, Part 5, California, 1952, p. 5-170. 
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in employment. Substantial employment increases occurred in manufacturing 
(72 percent); finance, insurance, and real estate (94 percent); and public 
administration (89 percent). The large number of persons employed in the 
transportation equipment industry primarily reflects employment at the Mare 
Island Shipyards, located approximately 20 miles south of the city of Napa in 
Solano County. 

It should be noted that Table 7 lists data on persons residing in Napa 
County--their place of employment may be elsewhere. The Mare Island case is 
an important specific example. 

Tables 8 and 9 conclude this section by presenting some detailed infor- 
mation on specific industries. Table 8 presents data on agricultural produc- 
tion by broad categories over the period 1955-1965. 

Napa agricultural production as a whole increased by about 60 percent be- 
tween 1955 and 1965. Since the agricultural price level has been quite stable 
in this period, it seems likely the increase occurred primarily by way of in- 
creased quantity sroduned.~! Animal production and fruit and nut crops both 
increased by about 60 percent in the period, while field and truck crops in- 
creased by over 100 percent. Livestock and livestock products made up 65 
percent of total production in 1955 and 64 percent in 1965, fruit and nuts 


1/ U. S. Department of Agriculture, Statistical Reporting Service, Crop 
Reporting Board, Agricultural Prices: 1967 Annual Summary, June, 1968, p. 6. 
In 1955 the index was 96; in 1964 it was 98; and in 1965 it was 103, on a base 
of 1957-1959 = 100. The Department of Labor wholesale price index for farm 
products was 94.3 in 1955 and 98.4 in 1965. These data are applicable to Napa 
County insofar as its pattern of production roughly parallels that of the coun- 
try. Inspection of detailed categories of County input supports this interpre- 
tation. For price index, see: 


U. S. Economic Research Service, The Farm Index, Vol. V, No. 11 
(November, 1966), p. 2. 


U. S. Congress, Joint Economic Committee, 1964 Supplement to Economic 
Indicators, 88th Cong., 2d Sess., 1964, p. 95. 
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TABLE 8 


Agricultural Production by Broad Categories 
Napa County, 1955-1965 


All Field and 
agricultural Animal Fruit and truck 
Year production production nut crops crops 























1,000 dollars 





1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 


1965/1955 


Source: Napa County Agricultural Commissioner, Agricultural Crop Report 
(Napa, California, annual issues). 
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TABLE 9 


Employment, Total Wages, and Average Wage for Industries 
Napa County, 1964 


Napa aver- 

age wage 

relative 
Average to state 
wage per average 


Industr 
dollars 
Manufactures 
Wholesale and retail trade 
Services 
Contract construction 


Finance, insurance, and 
real estate 


Transportation, communi- 
cation, and utilities 





Source: California Department of Employment, California Employment and Pay- 
rolls, Report 127, No. 27d, October-December, 1964 (Sacramento, 1965). 
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comprised 30 percent of output in both years, and field and truck crops moved 
from 5 percent to 6 percent of the total between 1955 and 1965. 

Grapes are the most important commodity in the fruit and nut crop cate- 
gory, ranging in value from about one-half to two-thirds of total production 
in the category. Other crops are prunes, pears, and walnuts. Beef, feeders, 
milk, and eggs--in that order--are the major livestock commodities in terms 
of value of production =! 

Table 9 presents 1964 data on a number of employees, total wages, and 
average wage per employee for selected industries located within Napa County. 
(This is in contrast to the data of Table 7 which was based on residence rather 
than workplace.) 

Table 9 also lists the ratio of Napa average wage by industry to that of 
the state of California. In all cases, Napa wages are below those of the state. 
Inspection of data for earlier years indicates little or no change in the dif- 
ferential between 1958 and 1964. It seems plausible that a good deal of the 
difference reflects higher living costs in large metropolitan areas relative 
to small areas, such as Napa County. (The large metropolitan areas will ac- 
count for a major share of the state figures.) 

The lack of change for specific industries contrasts with the increase in 
Napa income relative to state income, shown in Table 6. Perhaps this reflects 
redistribution of workers between industries (for example, the large increase 
of manufacturing employment shown in Table 7) and increasing income in agri- 
culture (Table 5). 


1/ Napa County Agricultural Commissioner, Agricultural Crop Report (Napa, 
California, 1955 and subsequent annual issues). 
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In any event, it seems reasonable to predict the upward trend in rela- 
tive income will continue, since it is likely that Napa County will become 


more urbanized and more highly integrated into the Bay area economy over time. 
THE NAPA GRAPE AND WINE SECTORS 


Napa grape and wine production is prestigious and renowned; so much is 
this the case that there is often overstatement of the facts. Thus, the New 
York Times, in an editorial concerned with negative aspects of urban expansion, 
writes: "Even the sundrenched Napa Valley where most of California's wines 


q.nl/ 


are now grown [authors' italics] is seriously threatene It would be more 


accurate to restate Napa's share as "an important part of premium table wine 
production for the state as a whole." 

With respect to the role of grapes and wine within the Napa economy, the 
following is pertinent: Napa grape production comprised about 15 percent of 


total value of agricultural output in 1964 and a bit over 20 percent in 1965 .2/ 


Total Napa manufacturing employment in 1965 was about 2,850;2/ estimated winery 
employment (from survey data presented below) was about 400 in 1965 or approxi- 
mately 15 percent of manufacturing employment. Hence, grape and wine produc- 
tion comprise an important (but not overwhelming) part of agricultural and 
manufacturing production, respectively. 

Aside from their direct economic contributions, a number of spillovers 
and externalities are associated with grape and wine production. Many tour- 


ists visit the Napa wineries annually, presumably deriving benefits therefrom. 


1/ "The Green Legacy," New York Times, Editorial, January 9, 1965, p. 24. 


2/ Table 8, infra, p. 22; Table 14, supra, p. 33. 


3/ From data in California Department of Employment, California Employment 
and Payrolls, Report 127, No. 28d, October-December, 1965 (Sacramento, 1966). 
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Again, there are persons who claim "benefits" flow from the allocation of 
Napa land to vineyards rather than subdivisions, so that a shift from the 
former to the latter is seen as a bad thing. The concern with vineyard pres- 
ervation might be labeled a variant of "conservationism." 

A good deal of attention, therefore, is devoted to the grape and wine 
sectors in this study. In summary, this is because (1) grape and wine pro- 
duction is important in the Napa economy, (2) there are associated externali- 
ties which generate interest and concern outside the County as well as within 
it, and (3) changes here can be expected to be of great importance in future 
economic activity and land use in the County. 

In this section, attention will first be directed to the economic aspects 
of grape and wine production, and then the matter of vineyard preservation will 
be examined. Primary data sources in the first phase include survey question- 
naires to farms and wineries and personal interviews with winery officials. 

A primary data source in the second phase was a survey questionnaire on atti- 
tudes toward vineyard preservation, directed to Napa County residents. Future 


prospects for grape and wine production are of concern in both phases. 


Grape and Wine Production 


Grape Production 


Data on 1964 wine grape acreage developed by Kenneth R. Farrell is pre- 
sented in Table 10. The table lists acreages for the three main wine grape 
regions of the state: Central Valley, southern California, and Central Coast. 
Then, for the Central Coast (in which Napa County is located) a county-by- 
county breakdown is given. Table 11 employs the data of Table 10 to exhibit 


Napa acreage as a fraction of a given region in which Napa is located. Thus, 
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TABLE 10 


Wine Grape Acreage by Region and County, California, 1964 


Nonbearing 
as percent 
Region and count Total Bearing Nonbearing of total 


acres 





























Central Valley 70,917 63,463 
Southern California 21,577 21,280 
Central Coast 39,703 35,317 



















120,060 


Total California 132,197 


North Bay 





Humboldt 
Lake 
Marin 
Mendocino 
Napa 
Solano 
Sonoma 
Total 


South Bay 













Alameda 

Contra Costa 

Monterey 

San Benito 

San Luis Obispo 

San Mateo 

Santa Clara 

Santa Cruz 
Total 






Nh wo 


. 


DOrFDWDOMNWOND 
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a/ Blanks indicate zero. 


Source: Kenneth R. Farrell, "The California GrapeIndustries: Economic Situa- 
tion and Outlook," Statement presented at a public hearing in Fresno, Cali- 
fornia, March 14, 1966 (Berkeley: California Agricultural Extension Service, 
1966), p. 22, citing California Crop and Livestock Reporting Service, Cali- 


fornia Fruit and Nut Acreage: Bearing and Nonbearing as of 1964 (Sacramento, 
L965). ‘pe LL: 





“77 = 


TABLE 11 


Napa County Wine Grape Acreage as Fraction 
of Regional Acreage, 1964 





Napa County as | == Napa County as fraction of region  _—_—iy of region 


Bearing and 
nonbearing Bearing Nonbearing 
acreage acreage acreage 


451 














North Bay 







Central Coast 






California 


Source: Calculated from data in Table 10, supra, p. 27. 
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Napa's total acreage (bearing and nonbearing) is roughly 40 percent of the 
North Bay total, 30 percent of the Central Coast total, and 10 percent of the 
state total. 

Nonbearing acreage figures in both Tables 10 and 11 are instructive in 
indicating where expansion in grape production is occurring. In absolute 
terms, Napa County shows the greatest nonbearing acreage of all the Bay coun- 
ties. Evidence to be presented below indicates this reflects expansion of 
Napa production. A good deal of expansion is also occurring in Monterey, San 
Benito, Mendocino, and Sonoma counties. 

Table 12 continues the comparison of Napa and California wine grape pro- 
duction, comparing yield per acre in tons and value per ton as well as bear- 
ing acreage. Napa County yield per acre was about 0.4o0f the state average 
in 1964 and about 0.60f the state average in 1965. Napa grape value per ton 
was about twice that of the state in 1964 and 2.5 times that of the state in 
1965. These differences reflect relative Napa concentration in high-quality 
table wine, often with low yields in terms of tons per acre but with high 
values per ton. It is also apparent that production and price are subject 
to a good deal of year-to-year variability. 

The total value of Napa wine grape production was about $3 million in 
1964 and $5 million in 1965, comprising roughly 6.5 percent of the total value 
of state production in 1964 and 13 percent in 1965. Hence, Napa's share of 
total California wine production (in value) averages about 10 percent. Its 
share of premium table wine production is substantially larger, of course, 


and may be roughly estimated at about 30 percent, based on its share of Central 
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TABLE 12 


Wine Grape Acreage, Yield, and Value, Napa County and California 
1964 and 1965 


Yield Value 
and year acres Production acre value ton 
tons dollars dollars 




























California 
1964 120,060 608,000 
1965 750,000 








Napa County 
1964 
1965 









19,760 
40,063 






Napa County/California 
1964 
1965 








-033 
-053 





a/ Includes 81 acres of raisin grapes and 34 acres of table grapes so that wine grapes total, 
in exact terms, equals 10,171 as listed in Table 10. Since nonwine grape amounts are 
quite minor, no adjustment of the listed figures was attempted. 


Sources: 


California Crop and Livestock Reporting Service, California Fruit and Nut Statistics, 
1964-65 (Sacramento, 1966), p. 3. 


Napa County Agricultural Commissioner, Agricultural Crop Report, 1965 (Napa, California), 
Fruit and Nut Crops: Acreage Production Value (table). 





Coast production in Table 11. The Central Coast can be identified as the 


1/ 


"fine wine" district of California.— 
Additional details on quality of grapes produced appear in Table 13, 
which lists bearing acreage of wine grapes as of 1961 and 1964 by variety for 

Napa County and the state. Cabernet Sauvignon, Pinot Noir, Johannisberger 


Reisling, Pinot Blanc, and Sauvignon Blanc are usually included in lists of 


2/ 


premium varieties.— Napa's share of the state's bearing acreage for these 


varieties ranged from 25 to 60 percent in 1964 (Table 13) .2/ 


Detailed time series data on Napa grape production appear in Table 14, 
spanning the period 1955-1965. The value of grapes, relative to all fruits 
and nuts, shows an upward trend for the period, moving from somewhat under 
50 percent to somewhat over 70 percent. Bearing acreage shows a small decline 
and then a somewhat larger increase, while tons produced and tons per acre 


exhibit great wrists! Over the ll-year period, average yield is 3.145 


1/ Frank Schoonmaker, Encyclopedia of Wine (New York: Hastings House, 1964), 
p. 57. Schoonmaker, writing in the Spring, 1962, issue of Almaden's News from 
the Vineyards is quoted in "The Q. & A. Promotional Path," Wines & Vines, 
Vol. 43, No. 7 (July, 1962), p. 19: 


"What can properly be called 'great wine country' is a limited area 

of plentiful sunshine and cool winds off the cool Pacific, north and 
south of San Francisco Bay. About a half dozen counties share this 
climate--from south to north, San Benita, Santa Clara, Alameda (Liver- 
more), Sonoma, Napa, Mendocino; Santa Cruz and Contra Costa could 
perhaps be included, but they have few vineyards." 


2/ Frederick S. Wildman, "Fine Wines of California," Gourmet (June, 1966), 
pp. 52-56, gives his highest rating to these five wines; see, also, "The Q. & A. 
Promotional Path," Wines & Vines, p. 18. 


3/ The Johannisberger Reisling was included within a general category labeled 
"Franken Reisling." 


4/ This reflects the impact of weather variability, disease, pests, etc. 
Thus, John Fiske noted a reduction of 1965 Napa tonnage by approximately 50 per- 
cent, owing to a heavy spring frost; see San Francisco Examiner, January 12, 
1965, ‘pis 55: 
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TABLE 13 


Bearing Acreage of Wine Grapes by Variety, Napa County and California, 1961 and 1964 


Variet 


Alicante Bouschet 
Burger 
Burgundy— 


Cabernet Sauvignon— 


Carignane 
Colombar 

Franken Riesling= 
French Columbard 
Gamay 

Grand Noird/ 
Green Hungarian 
Grenache / 
Malvoisie= 
Mataro 

Mission / 
Palomino— / 
Petite Sirah& 
Pinot Blanch 
Pinot Noiri 
Salvador / 
Sauvignon Blanc 
Semillon 
Valdepenas 
Zinfandel 


Other while varieties 
Other dark varieties 


. Total 


Im lo |& Jo [Io |» 
eo Se, SS 


Includes Duriff. 


Ie [St pe 
a 


S, 


Includes Calmette. 
Includes Black Malvoisie and Cinsaut. 


Includes Golden Chasselas, Chasselas de Fontainbleau, Gutedel, and Sweet Water. 


Includes Black Pinot. 
Includes Sauvignon, Sauvignon Blanc, Sauvignon Vert, and Sauvignon Petite. 


1961 1964 


Count California | Napa County/California Count California | Napa County/California 


114,835 10,171 118,527 





Includes Early Burgundy, Crabb's Black Burgundy, Mondeuse, Portuguese Blue, and Refosco. 
Includes Cabernet, Cabernet Blanc, and Cabernet Vert. 


Includes all Rieslings and Sylvaner. 


Includes Chenin Blanc, White Pinot, Pinot de la Loire, White Zinfandel, and Pinot Vray. 


Source: California Crop and Livestock Reporting Service, California Grape Acreage by Varieties and Principal Counties 


as of 1964 (Sacramento, 1965), 5p. 
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TABLE 14 


Data on Grape Production and Values, Napa County, 1955-1965 


Average 
Value per 


Value of 
grapes 
Bearing Value of 
grape Tons Tons value 
2 b 
produced per acre per ton acreD 


relative to 
all fruits acreage 
and nuts : production 


(Continued on next page.) 








1 
Ww 
ms 

1 








TABLE 14--continued. 


a/ Obtained by dividing value of grape production by tons produced. 


b/ Obtained by multiplying tons per acre times average value per ton. 


Source: Napa County Agricultural Commissioner, Agricultural Crop Report 


(Napa, California, annual issues). 








tons per acre. Average value per ton shows a general upward trend, as, of 
course, does value per acre, with an approximate doubling in value for both 
measures between 1955 and 1965. Available evidence indicates a long-term 
shift in Napa County into grapes from other fruit. This probably reflects 
changing prices and returns in favor of grapes. This impression was rein- 
forced by personal interviews with Napa winery officials and by the follow- 
ing statement by James V. Lider made in early 1966: "Recent lowering of re- 
turns to prune and walnut growers has encouraged some to pull the trees and 
the owners are planting end That this is probably a long-term trend 
is suggested by a comparison of grape and prune acreage, production, and value 
for the years 1922 and 1962. In the 40-year period, prune acreage declined 
substantially, production was approximately stable, and value of production 
increased by about 33 percent relative to the 1922 value. Grape acreage in- 
creased by about one-third, production by one-fourth, and the value of pro- 


2/ 


duction more than doubled.— 


1/ James V. Lider, Napa County Farm Advisor, "Farm Advisors Report on 1965 
Grape Crop in California's Major Grape Counties,'' Wines & Vines, Vol. 47, No. 2 
(February, 1966), p. 21. 


2/ The exact figures in Napa County Agricultural Commissioner, Agricultural 
Crop Report, 1964 (Napa, California), are: 


1,000 
tons dollars 



















Grapes 
1922 
1962 





Prunes 
1922 
1962 
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Because grape production constitutes an important land use, it is of 
some interest to consider estimates of grape land value per acre. Interviews 
with winery officials yielded a number of estimates, with a general range of 
about $2,000-$5,000 per acre for land on the Napa Valley floor, around $700- 
$1,000 per acre for land on the Valley sides, and approximately $500 per acre 
for land in the "side passes" off the Valley. Valley floor land value figures 
were generally concentrated in the $2,000-$3,000 cannes 

Additional evidence can be obtained from the Bank of America Crop Manual 
which indicates that the average rental for Napa grape land is one-third crop 
share, assuming an average of 3 tons per anes 2! (The tonnage average squares 
well with the average tonnage figure of 3.145 derived from Table 14.) 

One-third crop share on the average, then, is about 1 ton; in 1965 the 
average value of a ton of grapes was $120 in Napa County (Table 14). If this 
rental figure is capitalized at an interest rate of 6 percent, the capitalized 
land value is $2,000 per acre, which squares well with previous estimates. 
Thus, it seems reasonable to estimate the overall average value of grape land 
at $2,000-$2,500 per acre. Given roughly 10,000 acres in grapes, an estimate 
of overall value of Napa grape land would be in the range of $20 million- 
$25 million as of 1965. (Of course, the estimate refers to value in agricul- 
tural use; some grape land might have higher opportunity costs in terms of 
nonagricultural use.) 


1/ Interviews with officials of Beaulieu, Beringer, Heitz, Martini, Mayacamas, 
Mondavi, Schramsberg, and Souverain wineries, 1966 and 1967. Some of the esti- 
mates were based on land purchases in recent years. Thus, a sale of 500 acres 
of Napa vineyard land in 1962 occurred at a price of $2,700 per acre. Wines & 
Vines, Vol. 43, No. 2 (February, 1962), p. 7, reporting the sale of the Schoch 
vineyard, 5 miles south of St. Helena, to the Charles Krug (Mondavi) Winery. 


2/ Bank of America, "Estimation of Crop Production Costs: Santa Rosa--Grapes, 


Nonirrigated, Napa-Sonoma Counties," Crop Manual (Santa Rosa, California: Santa 
Rosa Appraisal District Office, 1962), p. 485. 
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Wine Production 

Table 15 lists published data on winery crush of California grapes for 
Napa and the state in selected years during the period 1950-1965. The Napa 
crush is about 5 percent of the total and squares well with Napa tonnage rela- 
tive to the state (Table 12). To be precise, the fraction crushed is a bit 
above the fraction produced (0.057 versus 0.053, respectively, for 1965), which 
could be taken to indicate imports of grapes exceed exports; however, grape 
crush for Napa is somewhat below tonnage produced (39,200 versus 40,000), in- 
dicating net exports. The latter interpretation is supported by evidence below. 
The apparent contradiction is explained on the basis of substantial shipments 
of fresh grapes from California to wineries outside the state. As a consequence, 
690,000 tons of wine grapes were crushed in the state as opposed to a total 1965 
production of 750,000 eons 

In the remainder of this discussion of Napa wine production, primary re- 
liance will be placed on a field study involving interviews with Napa winery 
officials and questionnaires filled out by those officials. 

The list of wineries used in contacting the winery officials was obtained 
through the cooperation of the Wine Institute. A total of 15 wineries was in- 
volved in the field study; their production can be taken as essentially equal 


2/ 


to total Napa wine production.— 


1/ Based on Tables 12 and 15. Essentially, the same figures appear in Ken- 
neth R. Farrell, "The California Grape Industries: Economic Situation and Out- 
look,'' Statement presented at a public hearing at Fresno, California, March 14, 
1966 (Berkeley: California Agricultural Extension Service, 1966), 37p. The 
difference between production and crush consists of fresh shipments. These 
fresh shipments went out of the state. (Based on discussion with Dr. Farrell, 
January, 1967.) 


2/ Only a few very small wineries with very limited production were omitted. 
It might be noted that the Census of Manufactures listed 15 active wineries in 
Napa in 1963. U. S. Bureau of the Census, Census of Manufactures, 1963. Loca- 


tion of Manufacturing Plants by County, Industry, and Employment Size, Part 9. 
Pacific Division, Special Report MC63(S)-4.9, 1966, p. 29. 
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TABLE 15 


Winery Crush of California Grapes (Wine Varieties), Napa County 
and California, 1950, 1955, 1960, 1964, and 1965 


Napa County 
Napa as percent of 
Year Count California California 
tons crushed 


433,965 


524,068 


439,871 


547,906 


692,443 





Sources: 


Wine Advisory Board, Wine Institute Bulletin, No. 517, Fifteenth 
Annual Statistical Survey, Part I (San Francisco, March 9, 1951), 
p. LL. 


Ibid., Nos. 806, 1090, 1318, and 1377 (San Francisco, 1956, 1961, 1965, 
and 1966, respectively). 
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Wineries contacted and cooperating in the study included the following: 


1. Beaulieu Vineyard 9. Montebello Wine Company 

2. Beringer Bros., Inc. 10. Napa Valley Cooperative Winery 
3. Heitz Wine Cellars 11. St. Helena Cooperative Winery 
4, Hans Kornell Cellars 12. Souverain Cellars 

5. Louis M. Martini 13. Stony Hill Vineyards 

6. Mayacamas Vineyards 14. Sunny St. Helena Winery 

7. C. Mondavi & Sons (Charles Krug) 15. United Vintners, Inc. 

8. Mont La Salle Vineyards (Inglenook Vineyard Co.) 


(Christain Brothers) 

To avoid disclosure of confidential information, the 15 wineries have 
been grouped into three categories. These are (1) large wineries (6 firms), 
(2) small wineries (6 firms), and (3) crusher-cooperatives (3 firms). All of 
the small wineries had estimated 1965 sales below $500,000; all of the large 
wineries had estimated sales above $1 million. The crusher-cooperatives serve 
in an intermediate capacity for some Napa grape production; they crush grapes 
and ship the crushed grape juice to other wineries, both within and outside 
the County. 

Table 16 lists estimated 1965 sales of wine and corresponding grape ton- 
nage for the three classes of wineries defined above. Table 17 lists estimates 
of grape tonnage used by the Napa wineries by the source of the tonnage. Fig- 
ure 2 summarizes the data of Table 17 in graphic terms, using rounded levels of 
the estimates in Table 16. 

The material in Table 17 and Figure 2 attempts to show shipments of grapes 
and juice from Napa grape producers and to Napa wineries. The pattern involved 
is fairly complicated. Of the roughly 40,000 tons of grapes produced in Napa 
in 1965, it is estimated that approximately 11,000 tons were exported out of 
the County (sent to crushing stations outside the County), 10,500 tons were 
sent to Napa crusher-cooperatives, and 20,500 tons were sent to Napa wineries. 
The crusher-cooperatives in turn exported 8,500 tons out of the County, and 


2,000 tons were shipped to Napa wineries. These 2,000 tons are not included 


a5— 





TABLE 16 


Estimated Sales of Wine and Tons of Grapes Used 
Napa County Wineries, 1965 


Tons 
wineries Sales grapes per ton 
dollars dollars 


12,073 


Fraction 
of 
sales 

























Large (6) 27,470 834 | 





Crushers (3) 






1,481 10,465 





Small (6) 






920 





Total 





14,474 





a/ Reduced by 2,000 tons to avoid double counting; 2,000-ton equivalent 
was delivered from a crusher to one of the large Napa County wineries. 


Source: Interviews with Napa County winery officials. 
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TABLE 17 


erapes 


Total 
Produced 


outside 


Source of Estimated Grape Tonnage Used, Napa County Wineries, 1965 


Produced 
Produced | outside 
in Napa 


Napa County 
wineries 


Large (6) 


Crushers (3) 
Small (6) 
was delivered from a crusher to one of 


Total 
a/ Reduced by 2,000 tons to avoid double counting; 2,000-ton equivalent 


the large Napa County wineries. 
Source: Questionnaires and interviews with Napa County winery officials. 














Imports into 
Napa Wineries 
8,500 Tons 






FIGURE 2. Estimated Flows of Grape Tonnage for Napa County Vineyards 


and Wineries 


9/ Wineries include three crusher cooperatives and twelve wineries (six large and six 


12 Napa Wineries 
Tonnage from Napa 
20,500 Tons 


12 Napa Wineries 
Total Tonnage Usage 
(Napa plus Imports) 
29,000 Tons 





Napa Tonnage, 40,000 Tons 





10,500 T 





3 Napa Crusher 
Cooperatives 
10,500 Tons 


11,000 T 

















small firms) fora total of fifteen firms. 


Sources: Questionnaires and interviews with officials and Napa County Agricultural 


Commissioner, Agricultural Crop Report, 1965 (Napa, California) 
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Exports of Napa 
Tonnage or Equivalent 
19,500 Tons 


in the Napa winery total to avoid double counting. In addition, roughly 
8,500 tons of grapes or grape equivalent were imported into Napa County by 
the Napa wineries. Some of the imports were in the form of grapes and some 
in the form of juice or unbottled wine. 

Table 17 indicates that the 12 Napa wineries of this study (6 large and 

6 small) produce about a third of their own grape tonnage or equivalent. 
They import about a quarter of their tonnage from other counties; some of 
these imports are from the wineries' own vineyards in other counties. Of 
Napa grape tonnage produced, almost half is exported in the form of grapes 
or juice. Hence, Napa is a net exporter of grape tonnage. 

Tables 16 and 17 and Figure 2 tonnage information may be compared to 
Table 15, which lists Wine Advisory Board estimated crush. Tonnage usage and 
crush are fairly close and would be approximately the same if there were 
double counting here of the 2,000 tons shipped from a Napa crusher to a Napa 
winery. However, some of the Napa utilization is in the form of imports of 
juice or wine. Total Napa crush based on Figure 2 might be estimated at 
36,000 tons (based on 10,500 tons crushed by Napa crushers, 20,500 tons of 
Napa grapes crushed by Napa wineries, and a rough estimate of 5,000 non-Napa 
grapes crushed by Napa wineries). This contrasts with the 39,000-ton figure 
of the Wine Advisory Board (Table 15). Aside from the difficulties inherent 
in estimation in general, possible explanations may include the double count- 
ing item noted above and the possibility that some of the 11,000-ton direct 
export of Figure 2 consisted of juice rather than fresh grapes. Im any event, 
the discrepancy seems relatively minor. 

Table 18 puts shipment data in value terms, assuming an average value of 
Napa grapes of $120 per ton (Table 14). The value of grape purchases by Napa 


wineries is estimated as 0.30 the value of their sales. Table 19 lists the 
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Sources: 


ils 


TABLE 18 


Value of Grape Crop and Shipments, Napa County, 1965 


1,000 
dollars 


Value of Napa grape crop 

Shipments into Napa wineries from Napa vineyards 

Shipments into Napa wineries from outside vineyards (imports) 
Shipments from Napa vineyards to outside wineries 

Net exports 

Total shipments into Napa wineries 


Total shipments into Napa wineries as a fraction of sales 


Napa County Agricultural Commissioner, Agricultural Crop Report, 
1965 (Napa, California). 


II and IV: Approximated from tonnage given in Table 17 times $120 (average 


ELE 


Vi: 


per ton); ibid. 


Approximated from tonnage given in Table 17 times $100 (assumed 
average per ton for outside grapes). 


IV minus III. 


II plus III. 
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TABLE 19 


Distribution of Wine Grape Acreage by Category 
of Owner, Napa County 


Distrib 


ution 
acres [percent | 


Owned by wineries 24.1 


Other ownership 


Total 





Sources: 
Interviews with Napa County winery officials. 


Napa County Agricultural Commissioner, Agricultural Crop 
Report, 1965 (Napa, California). 
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distribution of Napa County wine grape acreage by category of owner. It turns 
out that wineries own about 25 percent of the grape acreage, with the remain- 
ing 75 percent owned by others--primarily farm operators. Table 20 exhibits 
the distribution of wine grape acreage owned by Napa wineries by location 
(inside versus outside the County) and by bearing status. It turns out that 
planted, but not yet bearing, acreage is 30 percent of bearing acreage, indi- 
cating substantial expansion in grape production in the near future. A sig- 
nificant part of this expansion (roughly 40 percent) is occurring outside 
Napa County. This contrasts with a bearing acreage outside the County of 
about 10 percent. Acreage not yet planted to grapes, but capable of bearing, 
amounts to 16 percent of presently bearing acreage, so that longer run expan- 
sion equal to this amount can occur as a minimum; additional expansion can, 
of course, occur by way of additional land purchases and by substitution of 
grapes for other commodities. Examples of such actions were noted above. 

(To reiterate, the above data refer to acreages of wineries only. One might 
expect other producers' behavior to be similar, however.) 

Table 21 lists employment estimates for Napa County wineries in terms of 
total employment, wages, and average wage per employee. 

Table 22 develops estimates of the distribution of winery costs as a frac- 
tion of total sales and the locational distribution of suppliers furnishing 
the inputs under various cost headings. (It should be noted that the grapes 
and labor estimates are fairly firm; some of the remaining estimates, however, 
had to be developed on the basis of limited information and are thus subject 
to some uncertainty.) 

Tables 23 and 24 present summary information on visitors to the Napa 
wineries and sales to the visitors. In 1965 estimated visits to Napa wineries 


totaled about 450,000. Since many winery tourists visited more than one winery 


= 


‘TABLE 20 


Distribution of Wine Grape Acreage of Wineries 
by Location and Use, Napa County 

















Acreaged. 


Planted, 
not yet Not yet 
bearing planted Total 


496 120 
346 338 
842 458 
-589 2262 


a/ Acreage figures do not include land in roads or structures or 
old wine grape land not classified as replantable. 








Location 





Napa County 
Outside Napa County 
Total 


Napa County/total 


Source: Interviews with Napa County winery officials. 
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TABLE 21 


Winery Employment Estimates, Napa County, 1965 


Sales $14,474,000 





Total wages paid by wineries (to winery 
and full-time vineyard workers) $2,681,000 


Winery employment 
Vineyard, full time 
Wineries 
Total employment 


Average wage per employee 


Sales /wages 





Source: Questionnaires and interviews with Napa County 
winery officials. 


eGRs 
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TABLE 22 


Estimated Distribution of Costs as a Fraction of Total Sales and 
Locational and Industry Source of Cost Items 
Napa County Wineries, 1965 


of cost items 
Fraction of total 


expenditure on 
piven cost item 


















Fraction 
of total 
sales 








Industry source 
of cost item 










Cost item 


Grapes Crop agriculture 


















Households--lLabor 
payments 


Labor 





Depreciation, interest, 
and profit 





Households--capital 
payments 








Utilities 





Utilities 


Rent Rentals 





Supplies Manufacturing and retail 










Advertising Miscellaneous business 


services 


Repairs 





Miscellaneous repair 
services 











Insurance Finance, insurance, and 


real estate 






(Continued on next page.) 
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TABLE 22--continued. 


of cost items 
Fraction Fraction of total 


of total expenditure on 
Cost item sales siven cost item 


Transportation 


Legal and accounting 
services 


Federal government 


State and local 
government 


Total 





a/ Obtained on basis of entries in body of table. 


Source: Survey questionnaire replies. 





Industry source 
of cost item 


Transportation 


Professional services 
Federal government 


State and local 
government 











TABLE 23 


Estimated Visits and Sales to Visitors 
Napa County Wineries, 1965 


449,800 








Number of visits to Napa wineries 








$781,300 





Dollar sales to visitors 






Sales per visitor $1.74 












$12,993,000 





Total winery sales excluding crusher sales 
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Sales to visitors relative to total sales 





Source: Interviews with Napa County winery officials. 
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TABLE 24 


Growth in Number of Visitors for One of the 
Major Wineries, Napa County, 1960-1964 


Number of visitors 
Year relative to 1960 





Source: Visitor book; major Napa County winery. 
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on a specific touring day, the number of visitors involved must be substan- 
tially less. If visits per visitor were about 2.5, then 180,000 visitors 
toured Napa wineries in 1965. Estimated sales per visitor were about Sls 75, 
with total sales to visitors approximately $800,000, amounting to about 6 per- 
cent of total winery sales. 

Growth in number of visitors is apparently rapid, based on the experi- 
ence of one of the major Napa wineries for the period 1960-1964, as exhibited 
in Table 24. There was a 20 percent growth in visits during the four-year 
period, thus averaging 5 percent per year. 

It seems clear that tourism and associated retail sales by the wineries 
are mutually beneficial to the wineries and to the winery tourists. A tourist 
total of 180,000 is more than twice the Napa County population of 76,000; and 
growth in tourism seems manifest. As a rough estimate, approximately 35-40 
persons are employed in the retail operations of the wineries. Some expan- 
sion of visitor capacity is being carried out. (Thus, in 1965 Beaulieu Vine- 
yard added a 1,125 square foot visitors pavilion to accommodate a greater 
number of isieors =) 

Aside from the direct benefits of associated retail sales, Napa winery 
officials feel that having visitors is good public relations and is a success- 
ful way of promoting future wine consumption by the visitors. On the consumer 
side, the level and growth of tourism indicate a good deal of satisfaction is 
obtained by tourists to the wineries. 


1/ Wines & Vines, Vol. 46, No. 11 (November, 1965), p. 9, and interview with 
Beaulieu winery officials. 
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Growth Prospects for Napa Grape and Wine Production 


The general tone of predictions for Napa wine and grape production was 
generally optimistic as of 1965. Strong demand and attendant "acceptable" 
price and income levels were forecast by grape and wine producers and by out- 
side observers. 

Such forecasts can be related to underlying consumer preferences as ex- 
pressed in income elasticities of demand. Thus, Kenneth R. Farrell sees, as 
a reasonable expectation, a 2.5 percent per year growth in total demand for 
table wine as compared to a 1.5 percent per year growth in total demand for 
dessert wine. This assumes a population increase of 1.5 percent per year and 
a growth of 2.5 percent per year in per capita disposable dncome.2! 

Farrell's figures indicate an income elasticity (per capita) of 0 for 
dessert wine and of 0.4 for table wine 2! It seems likely that the income 
elasticity for premium California table wine would be even higher--one might 
guess at a figure of at least 1.0. 

Napa winery officials generally expressed optimism on future prospects, 
with greater optimism voiced for varietals than for standard wines—-that is, 


i/ Farrell, "The California Wine Industry: Trends and Prospects," Testimony 
presented at a public hearing to consider amendment of the State of California 
Marketing Order for Wine, San Francisco, California, March 2, 1966 (Berkeley: 
Agricultural Extension Service, 1966), p. 7. 


2/ Thus, a 2.5 percent increase in per capita income would yield a 1.0 per- 


cent increase in per capita consumption of table wine. The population effect 
and income effect would be (1.015)(1.01) = 1.025. 
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1/ 


for premium over lower quality table wines. (A limitation on expansion 
stems from the wide variety of individual state taxes, controls, and restric- 
tions on the sale of alcoholic beverages. Thus, Business Week notes a trend 
toward ee bad of wineries: "Contributing to this trend is a jungle 
of distribution problems involving principally controls slapped on by each 
of the states. As a result, some small vintners don't bother--or can't afford-- 
to ship outside Cali toentig st") 

The general optimism of Napa vintners is shared by Agricultural Extension 
observers. Thus, James V. Lider noted that "planting of new grapes continues 
at a steady pace," and "it appears we have an expanding grape industry oriented 
to producing premium wines" in his 1965 review of the Napa strusbive,-! John N. 
Fiske forecast plantings of 1,000 acres of premium grapes per year in the period 
1965-1970 ./ This would yield an expansion of average Napa production by about 


50 percent when the acreage increment comes into production by the early 1970's 


(Table 14). 


ay A varietal wine is one stating the kind of grape from which it is made. 
Under federal regulations, a wine maker may use a name indicative of a grape 
variety "if the wine derives its dominant taste, aroma, and charactertenles, 
and at least 51 percent of its volume from that variety of grape"; see M. A. 
Joslyn and M. A. Amerine, Dessert, Appetizer and Related Flavored Wines: The 
Technology of Their Production (Berkeley: Division of Agricultural Sciences, 
University of California, 1964), p. 9. In general usage, "varietal" refers 
to high-quality, high-priced grapes and wine and "standard," to lower quality, 
lower priced grapes and wine; see Wines & Vines, Vol. 46, No. 9 (September, 
1965), p. 21, for a short list of North Coast varietal au standard varieties 
and corresponding prices per ton. 


2/ Business Week, August 10, 1963, p. 84. 
3/ Lider, op. cit. 
4/ John N. Fiske, Napa County Farm Advisor, "Farm Advisors Report on 1964 


Grape Crop in California's Major Grape Counties," Wines & Vines, Vol. 46, 
No. 2 (February, 1965), p. 31. 
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A 10 percent increase in production per year, assuming Farrell's 1.5 per- 
cent increase in population, implies an 8.9 percent increase in per capita 
consumption of Napa premium wine per year. Given a 2.5 percent annual in- 
crease in real per capita income, this implies an income elasticity of 3.6 
for Napa premium wine. This is a very high income elasticity relative to 
agricultural commodities in general” It may, in fact, hold for Napa County 
wine, which comprises only part of the premium wine market. However, there 
is marked expansion in premium wine plantings in new areas of the state (San 
Benito and Monterey counties, Table 10). This may mean that premium wine 
supply increases will be greater than demand increases in the short run, with 
some attendant price reduction and consequent slowing down of expansion in 
Napa plantings. John Fiske noted that Napa premium wines were in very short 
supply as of early 1967, with some rationing of supply even to old customers 
and some likely price increases as a consequence .2/ 

If one were to attempt long-run forecasts of the Napa wine market, how- 
ever, it might be prudent to assume an income elasticity of demand no greater 


than: 1.5. 


Grape Land Preservationism 


Napa County is on the periphery of the San Francisco urbanized area. Its 
recent population growth, in relative terms, has been well below that of Bay 
area counties where rapid suburbanization is occurring (Table 4). A number of 


1/ Beef sirloin, lamb, and mutton have income elasticities of about 1.5; see 


T. W. Schultz, The Economic Organization of Agriculture (New York: McGraw-Hill 


Book Company, Inc., 1953), p. 73. Most agricultural commodities have income 
elasticities below 1.0. 


2/ Conversation with John Fiske, Napa County Farm Advisor, January 12, 1967. 
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observers, however, has anticipated greatly expanded population growth, subdi- 
vision, and housing development in Napa County in the next 10-20 years. This 
was expected to be concentrated in the Napa Valley, moving north from the city 
of Napa to St. Helena and Calistoga. Such a development would clearly have 


an important impact on grape and wine production. Many viewed this with alarm. 


1/ 


For example, the New York Times editorialized:— 


"Every year the bulldozers . . . swallow up several hundred thou- 
sand acres of once green countryside for new suburbs, new shopping 
centers and new highways. ... So great are the purely financial 
reward of this kind of urban expansion that even the sundrenched 

Napa Valley . .. is seriously threatened. Vineyards are less 
profitable than subdivisions. ... It is not too late... to 

save the countryside and establish . . . a green legacy for tomorrow." 


In 1964 Harold Gilliam wrote: ''Now threatened [by urban sprawl] are the 


vineyards of Napa and Sonoma, to be followed eventually by the crops of every 


n2/ ‘ 


other agricultural valley in the state. 


3/ 


Again, in 1966, the San Francisco Examiner argued:— 


"The Napa and Sonoma county vinelands are among the distinctive 
characteristics of the San Francisco Bay Area. They are invalu- 
able elements of the economy and the color of this region. Safe- 
guarding them against the inroads of suburbanization is a com- 
pelling duty that rests alike upon planners, politicians, those 
who govern and the public." 


1/ "The Green Legacy," New York Times, Editorial, January 9, 1965, p. 24. 


2/ Harold Gilliam, This World in San Francisco Chronicle, August 16, 1964; 
also see similar comments by Gilliam, San Francisco Sunday 1, San Francisco Sunday Chronicle, March 14, 
1965: "The [Napa] Valley will become indistinguishable from sleazy suburban 
developments all over the Bay area," and San Francisco Sunday Examiner and 
Chronicle, October 30, 1966: "Drive north through the Napa or Sonoma Valleys, 
not yet inundated by the tide of urbanization, where the autumn leaves of the 
vineyards are turning the hills and valleys to russets and reds and purples. 
Ask yourself if these sights are worth preserving." 


3/ San Francisco Examiner, Editorial, Section II, April 24, 1966, p. 2% 
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In that year, William Bronson proposed the development of a Napa Valley 
National Vineyard, essentially an extension of the national park idea .L/ He 


argued: 


"We have created national seashores, national historical monuments , 
national recreational areas, national parks and wilderness areas. 
Why should we not set aside national agricultural reserves. And 
where better could we begin examination of the national responsi- 
bility in this field." 


This would be implemented through the acquisition by a government agency 
of development rights to a large tract of land in the Upper Napa Valley, en- 
compassing 40,000-50,000 acres. By sale of development rights, the landowner 
would then be prohibited from using the land for urban purposes; thus, non- 
agricultural structures could never be built on the land. 

In April, 1968, the Napa County supervisors passed an amendment to the 
County zoning ordinance creating an agricultural preserve in Napa Valley =! 
The Agricultural Preserve District encompasses roughly 20,000 acres and extends 
from 1 mile north of the city of Napa limits to the Calistoga area. The ordi- 
nance applied to land zoned for agriculture; areas previously zoned residen- 
tial, commercial, or industrial were not affected. In the Preserve, single 
lot dwellings are allowed, but lot size must be 20 acres or more. This was 
a major change from previous zoning, which set a minimum lot size of 1 acre. 
The zoning ordinance was set up to be applicable under the Williamson Act. 


1/ William Bronson, "A Proposal: The Napa Valley National Vineyard," Cry 
California, Vol. 1, No. 3 (Summer, 1966), pp. 14-16. 


2/ The Agricultural Preserve was set up under Napa County Ordinance No. 274. 
Information on the Preserve and the Ordinance was obtained from San Francisco 
Chronicle, April 11, 1968, p. 6; The Los Angeles Times, April 22, 1968, p. 28; 
The American Society of Landscape Architects, Northern California News (news- 
letter), Vol. 1, No. 3 (April, 1968), p. 1; letters from L. T. Wallace, April 18, 
1968; William Bronson, April 23, 1968; John Fiske, April 24, 1968; Vernon S. 
Cotter, April 25, 1968, to Irving Hoch; and telephone conversation with John 
Fiske, February 4, 1969. 
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Under that Act, given a designated Agricultural Preserve, a farmer may sign a 
contract with the county in which he agrees to retain the land in agricultural 
use for 10 years. In return, the county agrees to assess the land on the basis 
of its value in agricultural use, notwithstanding possibly higher value in 
urban a In addition, California legislation in 1967 exempted land set 
aside under the Williamson Act from the state's assessment reform law, which 
required assessment at 25 percent of market value. Landowners withdrawing from 
the agreement during the 10-year period are subject to heavy financial penalty, 
and there is automatic annual renewal of the agreement unless designated action 
is taken by either party. 

In April, 1968, a Napa County supervisor forecast that more than half of 
the acreage in the Preserve would be covered by Williamson Act agreements within 
two years of its extabLisheent.-! However, initial agreements under the Act 


were not made until early 1969, and coverage remained low as of Fall, 1969, 


3/ 


indicating a much slower rate of coverage.— 


1/ A short description of the Williamson Act (California Land Conservation 
Act of 1964) appears in J. H. Snyder, "California Land Conservation Act of 
1965 . . . a new approach to problems of agricultural land use," California 
Agriculture, Vol. 19, No. 9 (September, 1965), pp. 3 and 4. 


2/ The Los Angeles Times, April 22, 1968, p. 28 (attributed to Jack Ferguson). 


3/ John N. Fiske has suggested some apparent reasons for this slow rate-- 
there would be little or no short-run tax relief for high-valued yineyard 
lands and there would be an excessive amount of tax relief (from the County's 
standpoint) for lower valued hill lands. Fiske noted: ''The Assessor pointed 
out [to growers] that there would be no immediate tax relief as far as vine- 
yards were concerned but that it could be very helpful in the future as pres- 
sure from urbanization increased and comparable land sales reached figures of 
$8-10,000 per acre. Most operators with whom I have talked, however, are not 
anxious to tie up their land and execute agreements on potential benefits that 
lie some time in the distant future. . .. Napa County has been proceeding 
very slowly in extending the agricultural preserve idea to hill lands... 
County officials are concerned that the demand for agreements on hill lands 
would be so great as to materially undermine the tax base of the county. They 
are therefore considering ways and means of limiting preserves on hill lands 
to those areas actually engaged in commercial livestock or timber production. 
Personal communication from John N. Fiske, Agriculturalist Emeritus, Agricul- 
tural Extension Service, Napa, California, to David A. Clarke, Jr., Director, 
Giannini Foundation of Agricultural Economics, University of California, 
Berkeley, October 4, 1969. 
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The establishment of the Preserve, implying long-term stability of land 
use, appears to have generated a good deal of vineyard investment. In some 
previously high risk cases, capital invested per acre (roughly $1,500) can now 
be amortized, given the certainty of grape production for at least 10 years. 
As a consequence, the estimate of plantings of 1,000 acres per year could turn 
out to be conservative. 

The establishment of the Preserve may also have an impact on planned 
highway routing. The State Division of Highways is planning a six-lane high- 
way across the floor of the Upper Napa Valley. A discussion with State Di- 
vision of Highway officials developed the points that the highway will not be 
started until some time after 1972; and if local official bodies really wanted 
changes in the routing of the planned freeway, they could probably effect 
such changes through the aegis of the State Highway Commission reconsidering 
the case, based on local Seeommenddeton =! Such recommendation may be forth- 
coming, given the Preserve. 


2/ 


In assessing the Preserve, William Bronson wrote:— 


"I do not believe that the action of the supervisors, however for- 
ward thinking and courageous they may have been, will result in 

a permanent protection of the prime lands of Napa County. Zoning 
is always subject to the shifts in political wind, and the board 
of supervisors may be filled with all new faces after the next 
election. The current supervisors were subject to intense eco- 
nomic and personal pressures to vote against the creation of the 
district. . .. Generally, I view the ordinance as a holding ac- 
tion of major importance. But if we mean to save the Napa Valley 
(and indeed much of the remaining prime soils of our coastal val- 
leys) we must look to the establishment of state and/or federal 
policy and programs that will hold these lands for agriculture 
into perpetuity." 


1/ Conversation with Mr. Robert Jahrling, State Division of Highways offi- 
cial, December, 1966. 


2/ Letter from William Bronson, April 23, 1968, to Irving Hoch. 
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Bronson's comments help bring into focus the motivations of diverse inter- 
est groups in supporting preservation at present. Some of these interest groups 
may not support preservation in the long run. 

Those who do support long-term preservation include conservationists and 
some of the Napa County wine producers loath to relocate or go out of business. 
It seems obvious that tourists (and potential tourists) have similar interests. 
The conservation position involves the value judgments that urban sprawl is 
bad and that open space is good. Further, open space in the form of Napa vine- 
yards is seen as especially pleasing on aesthetic grounds. Thus, Donald de la 


1/ 


Pena argued:— 


"The wine and vine lands that are the most desirable to save 

are in Napa and Sonoma counties. ... In general, these coun- 
ties offer the most aesthetically pleasing and the most histori- 
cally oriented vineyards and wineries." 


He also noted: 


"T am not primarily concerned with preserving vineyards and 
wineries for the economic gain of certain agriculturalists or 
wine producers." 


Conservationists feel their position has broad appeal and is in the public 
interest. It might be noted, however, that enthusiasm for their position is 
generally concentrated in middle and upper income ene 

In terms of financial rationality, farm people would be motivated to re- 
tain owned land in an area of urban expansion so long as the rate of increase 


in land value exceeded their alternative investment opportunity rate (for 


if Donald J, de la Pena, Preservation of Vineyards and Wineries in the San 
Francisco Bay Area (published Master's Thesis, College of Environmental Design, 


University of California, Berkeley, 1962), pp. 36 and 57. 


2/ Arnold W. Green, Recreation, Leisure and Politics (New York: McGraw-Hill 
Book Company, Inc., 1964), 193p; and Aaron Wildavsky, "Aesthetic Power or the 
Triumph of the Sensitive Minority Over the Vulgar Mass: A Political Analysis 
of the New Economics," Daedalus, Vol. 96, No. 4 (Fall, 1967), pp. 1115-1128. 
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example, the market rate of interest). People concerned with the agricultural 
economic interest would not be too concerned with the aesthetic argument. Thus, 
Professor J. Herbert Snyder, who helped draft the Williamson Act, describes 


1/ 


its goals as follows:— 


"It is aimed at agricultural land; it is aimed to allow the neces- 
sary conversions from agricultural to non-agricultural use that are 
going to have to occur in the state of California. . .. We do not 
design the program with the thought that we would be preserving mu- 
seum pieces in agriculture. . .. All we want to do is to make it 
possible for people to engage in agriculture so long as the totality 
of economic forces suggests that this is to their advantage and to 
make the tax pressure no longer the one single criteria that deter- 
mines land use conversion." 


It seems likely that in 10 years or so, many landowners favoring preserva- 
tion now would become interested in selling their land for urban use. The in- 
terest would be expressed in terms of withdrawal from Williamson Act participa- 
tion and in support for zoning modifications. (Some landowners, in fact, do 
not want to wait 10 years. Thus, a suit against the Agricultural Preserve 
zoning has been filed; as of this writing, it has not been decided. On the 
other hand, some operators of vineyards take a long-term conservation position. 
They may not be concerned with pecuniary maximization per se but may treat the 
production of wine in Napa County as a "calling," being willing to forego some 
income in order to remain in production in Napa. But it seems likely that a 
great many operators attach primary weight to income considerations.) Hence, 
the purchase of development rights and the establishment of a Napa Valley Na- 
tional Vineyard remains an important alternative. Its possible implementation 
has been moved forward in time. This may be both a help and a hindrance to 
that implementation. It may be a help because our society is likely to be 


1/ Napa County Economic Study Conference, Calistoga, California, Proceedings 


of the Napa County Economic Study Conference, November 3, 1965 (Napa, California: 
Napa County Agricultural Extension Service, 1965), pp. 25 and 67. 
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more affluent in the future, so that taxpayers would be more willing to bear 
the costs involved. It may be a hindrance because the purchase price of de- 
velopment rights can be expected to increase over time, reflecting the building 
up of demand for land for urban uses. (Indeed, as hypothesized above, the 
growth rate of land value is probably above the interest rate.) 

In an attempt to survey the attitudes of Napa County residents toward a 
National Vineyard, a survey questionnaire was mailed to samples of 500 resi- 
dents, 500 farmers, 64 "community leaders" (based on attendance at a study con- 
ference), and the 15 wineries of the field study discussed above (the survey 
date was 1967). Replies were received from approximately 100 each of the resi- 
dents and farmers and from 20 leaders and 6 wineries. Table 25 exhibits re- 
sponses (in terms of for, against, and unsure) with respect to (1) the general 
idea of preservation and (2) the idea of a National Vineyard. It turned out 
that 77 percent of all respondents were in favor of "wine and vine land" pres- 
ervation in general, but only half of the respondents were for the National 
Vineyard. 

When respondents were categorized by group, the general idea always fared 
better than the specific. It is of interest, however, that city of Napa resi- 
dents' favorable replies dropped from 79 percent to 66 percent, while farmers' 
favorable replies dropped from 75 percent to 39 percent, in moving from the 
general idea to the specific idea of the National Vineyard. This might well 
reflect divergence of long-term interests between those groups. 

Table 26 lists averages of estimated "proper" price for development rights 
to land in the tract in terms of land owned by the respondent (if, in fact, he 
were a landowner) and in terms of land in general in the tract. All broad 
groups (residents, farmers, and leaders) priced their own land above the gen- 
eral run of land in the proposed preserve. Persons for the National Vineyard, 


however, reversed these relative values. 
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TABLE 25 
by Group 


Napa County 
as fraction 


of all listed 
replies 


Distribution of Responses to General and Specific Preservation Ideas 
"For" replies 


Against Unsure 


Group and 
preservation idea 


All replies af: 
General idea— " 
National Vineyard— 


Residents 
General idea 
National Vineyard 


1 
fea) 
> 

1 


Farmers 
General idea 
National Vineyard 


Leaders 
General idea 
National Vineyard 


Wineries 
General idea 
National Vineyard 








(Continued on next page.) 
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TABLE 25--continued. 


Group and 
preservation idea 


Landowners 
General idea 
National Vineyard 


Calistoga and 
St. Helena residents 


General idea 
National Vineyard 


City of Napa residents 


General idea 
National Vineyard 


a/ Row totals are not the sam 





"For' replies 


as fraction 
of all listed 
Against Unsure lies 


13 10 
29 19 
2 
0 
3 
6 


e and do not add to overall total because of a small number of 


"do not care'' responses and omitted replies. 


Source: 


Survey questionnaire replies. 
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TABLE 26 


Averages of Estimated "Proper" Price for Land Development Rights 
by Group and Class of Land, Napa County 


Average of estimated 

"proper" price per 
acre for development Number 
rights to land answering 


Average question 
Owned land in i on average 
land tract 


All 
Residents 
Farmers 
Leaders 


Persons for National Vineyard 
Persons against National Vineyard 
Persons unsure about National Vineyard 


Persons owning land 
Persons not owning land 





a/ Difference between total and sum of subtotals equals six and represents winery replies. 
b/ Does not add to 215 because some replies did not answer question on land ownership. 
c/ Not applicable. 


Source: Survey questionnaire replies. 





It is of interest that the development rights overall estimate is $2,800 
per acre, which is somewhat above the estimate developed above for current mar- 
ket value of Napa grape land. A number of explanations are possible: (1) both 
estimates are sound, so that most people would expect to sell only when price 
per acre reached about $5 ,000;+/ (2) the respondents tended to identify de- 
velopment rights value with total land values" and (3) the prior estimate of 
land value is low. 

At a price of $2,800 for development rights, a 50,000-acre preserve would 
cost $140 million. 

It should be noted in conclusion that, if development rights are not pur- 
chased and if an attempt is made to continue the Agricultural Preserve by means 
of zoning, then it is likely that (1) pressure will build up to modify or eli- 
minate the zoning and (2) if the pressure is resisted, landowners in effect 
will be asked to bear the costs of keeping the land in agricultural use. The 
equity of such an arrangement seems open to serious question, since most of the 
benefits accrue to others. 

It may be added that the interests of potential residents tend to be ne- 
glected in the preservation discussion. Perhaps it is felt the relevant supply 
of agricultural land for conversion to urban uses is very elastic, so that in- 
creased costs to such persons are very low. But this argument is open to ques- 


tion. In particular, it is often argued that development might well shift to 


1/ The $5,000 figure is obtained by adding the $2,800 for development rights 
to about $2,200 for present value in agriculture. Presumably, $5,000 is a high 
enough supply price so that almost all landowners would be willing to sell at 
that price. 


2/ This appears to involve some confusion if present value consists of capi- 
talized net returns to the land in agriculture plus discounted value of prob- 
able returns in future urban use above the agricultural value. However, one 
respondent wrote: "I think development rights are worth as much as the land 
is worth." 
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the hills above the Napa Valley floor. But hillside building is a good deal 
more expensive than building on valley flesre =! In general, then, losses 
in utility or increases in costs to potential residents are a final offset 
item to consider in benefit-cost calculations for the National Vineyard or 


for permanent Agricultural Preserve zoning. 
OTHER KEY GROWTH SECTORS 
Introduction 


Grape and wine production, discussed above, is a major sector influencing 
the economic future of Napa County. Other key sectors are discussed in this 
section and, insofar as possible, an attempt is made to assess their future 
impact on the economy. The sectors singled out for attention here are (1) Lake 
Berryessa recreation; (2) the housing market--in particular, residential de- 
velopment reflecting the impact of population growth and suburbanization; and 
(3) consumer spending as a function of income--in particular, spending within 


versus outside the County as income increases. 


Lake Berryessa Recreation 


Lake Berryessa was discussed briefly above. Because the Lake and attend- 
ant developments are likely to have great impact on the Napa economy, a de- 


tailed discussion is in order. 


1/ Jack Lessinger, "Exclusive Agricultural Zoning: An Appraisal, Part IT: 
Comparative Advantage," Land Economics, Vol. 34, No. 3 (August, 1958), pp. 225-262. 
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A recapitulation of some basic statistics about the Lake can be had by 


i 


drawing on a paper by Waelti:— 


"Lake Berryessa, the key feature of the Bureau of Reclamation's 
Solano project, is used to store water for irrigation, municipal 
and industrial purposes. Approximately 31,000 acres of land in 
Napa County were removed from private ownership, of which 11,000 
acres is estimated to have been cropland. . . . To compound this 
loss, Napa County was allocated only 7,500 acre-feet of water an- 
nually of an average annual yield of 262,000 acre-feet, the re- 
mainder being allocated to Solano County. The reservoir . . . is 
approximately 25 miles long and 4 miles wide with an average sur- 
face area of 19,300 acres. Its setting in the hills of Napa County 
and its proximity to the densely populated San Francisco Bay area 
practically assured its popularity as a recreation center." 


Napa County has entered into a 50-year land management agreement with the 
Bureau of Reclamation concerning the recreation use of the Lake and shore. 
A Lake Berryessa Park Commission was set up to administer the agreement. A 


public use plan was prepared; and there is public access to the Lake, with 


2/ 


free picnic, swimming, and fishing areas.—' Such use is on a day-use basis. 


In addition, in what seems a pathbreaking venture, a group of recreation ac- 
tivities on a fee basis were set up. The major feature was the subleasing of 


areas on and around the Lake to seven concessionaires for resorts and tourist 


3/ 


facilities.— The conncessionaires pay 3 percent of their gross receipts to 


the Park Commission as a franchise fee. Additional income is obtained from 


1/ John J. Waelti, "Some Effects of Reservoir-Based Recreation on Local Gov- 
ernment Finance,'' Paper presented at the Western Farm Economics Association 
Annual Meeting, Los Angeles, California, August 15, 1966 (Berkeley: Giannini 
Foundation of Agricultural Economics, University of California, 1966), p. 2. 


2/ Much of the descriptive material following is based on an interview with 
Mr. H. D. Adams, Park Director, March, 1966. 


3/ The concessionaires are the Markley Canyon Resort, Wragg Canyon Resort, 


Steele Canyon Resort, Spanish Flat Resort, Berryessa Marine Resort, Rancho 
Monticello Resort, and Putah Creek Part. (This list was furnished by Mr. Adams. 
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use permits and from grazing fees. (On the eastern shore of Lake Berryessa, 
3,000-4,000 acres are allocated to grazing use only. The east side has gentle 
contours, and it is not feasible to develop it at present because of the dan- 
ger of flooding. There is a possibility that the Lake will be stabilized at 
approximately a constant water level as a concomitant of future water develop- 
ment. In this event, the development of the east side will become feasible.) 

Lake Berryessa use estimates are made daily by the Park Commission, with 
monthly and yearly recapitulation. Listed visitor days show a good deal of 
year-to-year variation; the total was 1.8 million in 1964 and 1.2 million in 
1965 .2/ 

Most of the visitors are from outside the County, with Napa County resi- 
dents accounting for somewhat less than 5 percent of the total. Estimates of 
visitor source by residence are San Jose and Peninsula, 10 percent; San Fran- 
cisco and South San Francisco, 10 percent; East Bay, 50 percent; Vallejo- 
Vacaville-Winters-Davis, 20 percent; Sacramento, 5 percent; Napa, 4 percent; 
and the rest of California and the United States, 1 percent. It is expected 
that southern California visitor use rates, in particular, will increase over 
time. The large outside usage of about 95 percent holds for both free and fee 
usage. 

In 1965 there were eight persons employed in park recreation operation 
and maintenance. In addition, approximately 100 full-time equivalent employees 
(on an annual basis) worked for the seven concessionaires. Perhaps 85 percent 
of this employment consists of persons coming into Napa from outside the area. 


— eae ae ia a ea ia ea a ei eae ee 


1/ Visitor days totaled 1.4 million in 1966, 1.6 million in 1967, and 1.8 
million in 1968. (Letter from Mr. Gilbert Yates, Park Director, February 7, 
1969.) 
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Receipts and expenditures of the Lake Berryessa Park Commission for 1964 


and 1965 were on the order of $100,000. Franchise fees in both years were 


1/ 


approximately $43,000. Since franchise fees are assessed at 3 percent of 


gross sales, this indicates concessionaire sales were about $1.43 million in 


2/ 


both years.— Estimated capital values of recreation facilities, as of 1965, 
were $178,605 for the Park and $4 million for the concessionaire faci lities.-! 
The Lake Berryessa development has had an important impact on local land 
values and on County finances. The affected tax districts are Monticello and 
Capell. The assessed value of Monticello declined from 1953 to 1957 (reach- 
ing a low of 46 percent of 1953 value in 1957) but then increased thereafter, 
while Capell increased immediately and continuously, registering a fourfold 
gain between 1953 and 1965 .4/ 
As a consequence, the County gains from increases in the tax base pre- 
sumably brought about by the project. In addition, increased public revenue 


1/ Receipts and expenditures remained at the $100,000 level for 1966 through 
1968. Franchise fees increased over time, amounting to $44,000, $53,000, and 
$56,000, respectively, for 1966, 1967, and 1968. (Letter from Mr. Yates.) 


2/ The substantial importance of these sales in Napa County's economy can 


be seen from these figures from the 1963 Census of Business: 


Sales by hotels, motels, tourist courts, 


and camps $1,549 ,000 
Sales by amusement and recreation services $1,641,000 
Sales by eating and drinking places $6,604,000 


U. S. Bureau of the Census, Census of Business, 1963. Vol. 7, Selected Ser- 
vices--Area Statistics, Part 1, U. S. Summary and Alabama to Illinois, 1966, 
p. 6-49, and Census of Business, 1963. Vol. 2, Retail Trade-~Area Statistics, 


Part 1, U. S. Summary and Alabama to Illinois, 1966, p. 6-55. 


3/ U. S. Bureau of Reclamation Form 7-1643, "Recreation and Wildlife Summary, 
Calendar Year 1965," submitted by the Lake Berryessa Park Commission to the U. S. 
Bureau of Reclamation for 1965. 


4/ Waelti, op. cit., p. 5. 
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includes "franchise fees, use permits, possessory interest taxes and increased 


nl/ 


returns through sales taxes. Further: 


"Funds obtained from franchise fees and use permits, by agreement 

with the Bureau of Reclamation, must be expended on facilities 

and services directly related to the recreation area."2/ 

Waelti concluded that by 1965 the estimated discounted gains to the County 
(benefits minus losses in early years via flooding of productive lands) over 
1953-1965 are positive and amount to $150,000. Further, "on the basis of pres- 
ent developments in the Berryessa area, sources of public revenue will increase 


rapidly in coming years 12! 


This reflects both increased recreation usage and 
induced housing developments. 

Long-range planning by the Lake Berryessa Park Commission involves a fore- 
cast of 5 million visitor days per year and a capital investment by concession- 
aires of around $10 million (compared to the $4 million figure of 1965). Farnum 
Kerr Associates and Frederick L. Hotes project a 5 million visitor day total for 
1981 and a 6.25 million visitor day total for 2010 .4/ Given a 1980 capital in- 
vestment and visitor level about 2.5 times the 1964-65 level, a forecast of 1980 
visitor expenditures of $3.6 million is btained.2! 


Recent long-term planning has considered a 400-acre island in the Lake, 


with facilities including a landing strip, a bridge to the mainland, a hotel 


1/ Ibid. 
2/ Ibid., p. 8. 
3/ Ibid., p. 9. 


4/ Farnum Kerr Associates and Frederick L. Hotes, Napa County Water Needs 
Study and Plan (Napa, California, 1961), pp. 3, A-14, and A-18. 


5/ Thus, $1.43 million of concessionaire sales occurred in both 1964 and 
1965; 2.5 times $1.43 million yields $3.6 million. 
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and motel, and a golf course. The projected magnitude of operations for these 
developments approximately equal those forecast for the concessionaires, so 
that the level of future operations noted above can be viewed as a lower 


bound. 


Housing Developments, Land-Use Forecasts 
and Population Growth 


The possible impact of population growth and urbanization upon Napa grape 
and wine production was discussed above with a focus on grape land preserva- 
tion. The discussion will continue here as part of a general discussion of 
population growth and urbanization. Clearly, the continuation of the present 
Agricultural Preserve for the long term will have some impact on population 
totals and distribution. Alternative policies include the extremes of (1) the 
creation of a National Vineyard covering 40,000 acres and (2) removing the 
zoning restrictions that hold in the Agricultural Preserve and opening upper 
Napa County to intensive development. 

There are some who see marked differences in urban development occurring 
between the three policies. The best available forecasts, however, indicate 
that, though some differences in impact do exist, they are not extreme. Much 
of the County's population growth, even for the relatively distant future, is 
projected for the southern part of the County and for the Lake Berryessa area 
in any event. 

Details on housing and urbanization will be developed here. This will 
include a review of land-use forecasts made prior to the creation of the Agri- 
cultural Preserve which, in effect, now correspond to a policy reversal situa- 
tion returning zoning regulations to those that held in the past. Differential 
impacts of alternative policies on grape land preservation are traced out in 


the last section of this report as one of the applications of the input-output 


tables for Napa County. 
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Recent Housing Developments 

Data on new housing units authorized for 1956 through 1967 are presented 
in Table 27. Napa County and San Francisco-Oakland metropolitan area figures 
are listed and compared by ratio of the former to the latter The ratio was 
relatively stable from 1956 through 1965, with some decline in the period 1960- 
1963 and then a return to initial levels by 1965. In 1966-67, the ratio in- 
creased markedly. This reflects a marked decline in metropolitan area housing 
permits in those years, while Napa County exhibited a mild increase. This is 
suggestive of an upward trend for Napa County in both absolute and relative 
terms. (The interpretation must be tempered by noting that the metropolitan 
area decline reflects special conditions--high mortgage interest rates, in 
particular--prevailing in 1966-67.) 

Table 28 presents information on total housing in the County in terms of 
housing units in 1960 and in 1966 by area within the County. The percentage 
increase in housing units is about 24 percent. This compares to a population 
increase of only 18 percent in that period, again suggesting an upward crena =! 
Presumably, housing developers anticipated some long-term increases. Additional 
evidence on residential construction was obtained from references to specific 
projects in a variety of sources. This evidence indicates major construction 
activity is now in progress in Napa, with much of it located close to Lake 
Berryessa. However, the full impact of the present construction will not be 


felt until approximately 1975. 


1/ The Census definition of the Bay area Standard Metropolitan Statistical 
Area does not include Napa County. The comparison seems useful, however, in 
contrasting local with wider regional developments. 


2/ Based on the regression equation applied to develop the population data 
of Table 6. 
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TABLE 27 


Number of New Housing Units Authorized by Building Permits 
Napa County, 1956-1967 


Year Napa Count Oakland, SMSAa/ tive to SMSAa/ 
582 





a/ SMSA is the standard Metropolitan Statistical Area as defined by the 
U. S. Bureau of the Census. The Census does not include Napa County. 
The comparison is meaningful, given Napa's proximity to the Bay area. 


b/ Solano County was included in the SMSA until 1964. After its exclu- 
sion, it reduced the total by 5 percent. 


Sources: 


1956-1958: U. S. Bureau of Labor Statistics, "Building Permit Activity 
in the San Francisco Bay Area," monthly issues. 


1959-1967: U.S. Bureau of the Census, Construction Reports, annual 
issues. 
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TABLE 28 


Housing Units and Change, Census Divisions and Cities 
Napa County, 1960 and 1966 


Census 1960 1966 
division housing housing Numerical Percent 
number Census division units units change change 


Napa 


Napa Northeast 


Napa Northwest 
Napa Southeast 
Napa West 

Angwin 

Lake Berryessa 
Calistoga 

City of Calistoga 
St. Helena 

City of St. Helena 


City of Yountville 


Total 





a/ Blanks indicate no data available. 


Source: Reproduced from Napa County Planning Department, Population Data of 
Napa County (Napa, California, 1966), Table 12, p. 23. 
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Thus, the zoning map of the County exhibits some recent additions in the 
planned community zoning icinceion = Two of these planned community zones 
lie approximately on a straight line between the city of Napa and Lake Berry- 
essa. Two more lie on the shores of Lake Berryessa--one is at the southern 
end and the other is at the extreme northern end of one of the reaches of the 
Lake. 

The four planned communities are the Circle Oaks zoned area (2,000 acres), 
the Berryessa Estate development (1,000 acres), the Steele Park (Berryessa 
Highlands) development (1,500 acres), and the Silverado Country Club develop- 
ment (4,000 acres). All four developments were zoned between 1963 and 1965. 
Some details on the Berryessa Highlands and Silverado Country Club cases may 
be ane! 

The $50 million Berryessa Highlands development covers 1,500 acres on a 
wooded peninsula on the south side of the Lake. Lots will be restricted to a 
minimum of 10,000 square feet with a maximum of two lots to the acre. Lot 
prices range upward from $4,000. 

The planning horizon is about seven or eight years with completion pro- 
jected for 1974 or 1975. Grading and underground utilities development had 
been completed as of early 1967, and water and sewerage facilities and paving 
were in process. Roughly 200 sites will be readied for the market each year; 
of the first block of 200, approximately half had been sold as of early 1967. 


Most of the purchases to date anticipated use of the site for a summer home. 


1/ Napa County, The County Planning Commission as referenced in Napa County 
Zoning Ordinance, 1963, p. 3. 


2/ "Sites at Lake Berryessa," San Francisco Examiner, May 15, 1966; San 
Francisco Chronicle, March 17, 1965, and November 14, 1966, Financial Page; 
and telephone conversations with the Jevne and Evans representative, Sales 
Agent for Berryessa Highlands, February, 1967, and Mr. Westgate and Mr. Miller 
of the Silverado Country Club development, February, 1967. 
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However, a greater proportion of permanent residences are expected to occur 
as site development becomes more complete. 

The Silverado Country Club development will incorporate the golf course 
of the former country club on the site. It will add an additional 18-hole 
golf course, wooded homesites surrounding the courses, a luxury hotel, health 
spa, and convention center. Total value of the development is set at $100 mil- 
lion with completion scheduled for 1975. The development will include a 25- 
acre shopping center with the balance of the acreage (outside of recreation use) 
devoted to residential use. A total of 1,300 residential units is projected. 


1/ 


Given a population per household of about three persons— 


ber of year-round homes of 400 for the Berryessa Ht ghande-/ and 1,100 for the 


and a total num- 


Silverado development, the population inhabiting these residences will total 

4,500 in 1975. This amounts to 6 percent of the 1965 population of 75,700; 

hence, the two developments will have considerable impact on the Napa economy. 
A number of such developments, of course, would be consistent with sub- 


stantial population growth. 


Long-Term Land-Use Forecasts 


Donald de la Pena summarizes a Department of Commerce forecasting study 
regarding the timing, location, and extent of urbanization in wine-growing 


areas. Parts of the summary applicable to Napa include these stetementes=! 


U. S. Bureau of the Census, U. S. Census of Population, 1960. Vol. I... ., 
-67 and 6-197. 


alk 


PP- 
2/ Telephone conversation with a Jevne and Evans representative. 


3/ de la Pena, op. cit., pp. 55 and 56. 
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"Urban uses will extend up Napa Valley and encircle the city of 
Napa by 1970. Ten years later . . ., St. Helena will form a sepa- 
rate regional center. During these two decades the South Bay 

area will receive the most growth, so that by 1990 it will be 
almost solidly developed. The Napa Valley north of Yountville 
will be almost solid with urbanization. 


"At the turn of the century the urban area in the Bay counties 
will be double what it was in 1960. From Vallejo through Napa, 
Yountville, and St. Helena to Calistoga there will be a continu- 
ous urban strip. By 2010 the North Bay counties will be absorb- 
ing more of total Bay area growth because the South Bay area will 
be saturated. . .. In 2020 . . . Napa Valley will be extensively 
urban, but the Department of Commerce report-states that large 
agricultural patches will remain. Perhaps the department foresaw 
preserved vineyards in the future urban pattern." 


Farnum Kerr Associates and Frederick Hotes developed long-term forecasts 


17 


in terms of land-use maps.— Their forecasts were developed prior to the crea- 
tion of the Agricultural Preserve; hence, the forecasts can be interpreted as 
the situation that will hold if the County returns to the previous zoning ar- 
rangement. It is of interest, however, that there is substantial divergence 
from the Department of Commerce forecast, with much less impact of urbanization 
on northern Napa County. Given the detailed work involved, primary reliance 


2/ 


here will be placed on the Kerr Associates and Hotes forecasts.— Relevant 


information appears in Tables 29, 30, and 31. 

Table 29 summarizes agricultural acreage projected for cropland, pasture, 
and totals developed by the County Conservation Needs Inventory Committee and 
quoted by Kerr Associates and Hotes. 

Table 30 summarizes Kerr Associates and Hotes agricultural land-use fore- 


casts for 1981 and 2010. There is somewhat more of a drop in acreage by 1981 


1/ Generalized land-use maps for 1961, 1981, and 2010 from Kerr Associates 
and Hotes, op. cit., following p. 5. 


2/ In a telephone conversation with Farnum Kerr, February, 1967, he evalu- 


ated the projections as remaining quite reasonable in the light of developments 
since 1961. 


70. 


TABLE 29 


Projected Agricultural Acreage, Napa County 
1960, 1975, 1981, and 2010 


eee reece eee ee een 





Sources: 


1960 and 1975: Farnum Kerr Associates and Frederick L. Hotes, Napa County 


Water Needs Study and Plan (Napa, California, 1961), p. A-21, 
citing County Conservation Needs Inventory Committee. 


1981 and 2010: Projected by Farnum Kerr Associates and Frederick L. Hotes. 
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TABLE 30 


Predicted Acreage in Agricultural Land Use, Napa County 
1981 and 2010 


1981 2010 2010/1981 
canes 


Northern 


Upper St. Helena Creek 
Pope Valley 

Big Basin 

Lake Berryessa 

Capell Valley 

Chiles Valley 

Upper Dry Creek 
Sanitarium 

Conn Valley 

Angwin? 

Calistoga— 

St. Helena= / 
Oakville-Rutherford= 


Southern 


Gordon Valley 

Foss Valley 

Napa outside city of Napa 
American Canyon 

Carneros 

Mt. Veeder 

Yountville 


Total 


Northern 35,643 23,010 
(Major grape-producing areas) (20,030) (14,960) 


Southern 30,620 6,704 


TOTAL 66,263 29,714 





a/ Major grape-producing area. 


Source: Farnum Kerr Associates and Frederick L. Hotes, Napa County Water Needs 
Study and Plan (Napa, California, 1961), land-use maps following page 5. 
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TABLE 31 


Projections of Residential, Industrial, and Commercial Land Use 
for Selected Areas, Napa County, 1961, 1981, and 2010 


Residential= Regional 
Low Medium High Indus- | retail 
Area and year densit densit densit trial center 


Vineyard areas 


Calistoga 
19612. 
1981) 
2010© 





St. Helena 
1961b/ 
1981, 
2010£ 


Oaleya ig nnanbensond 
1961b. 

1981 

2010! 


Lake Berryessa areas 


Lake 5) al a 
1961 
1981 
2010¢/ 


Capell Valley 
1961b/ 
1981 
2010! 


a/ Density is defined in terms of space per dwelling unit. Low den- 
sity: 1/2 to 5 acre parcels. Medium density: 5,000 square feet 
to 1/2 acre parcels (21,780 square feet). High density: less than 
5,000 square feet per dwelling unit. 


b/ Values estimated from land areas shown on land-use maps. 
c/ Values are highly aggregated; generally only one density class is 
ascribed to a particular area. Subareas with differing density 


levels will not be shown. 


Source: Farnum Kerr Associates and Frederick L. Hotes, Napa County 


Water Needs Study and Plan (Napa, California, 1961), land-use maps 
following p. 5. 
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and substantially more of a drop in acreage by 2021 than in the forecasts pre- 
sented in Table 29. However, a good deal of land is retained in agriculture 
in the major grape-producing areas of the County. Viewing the land-use maps, 
the impact of urbanization seems much more pronounced in the southern part of 
the County than in the northern part for 1981 relative to 1961.+/ This pat- 
tern also holds for 2010 relative to 1981 as is indicated in Table 30. 

Total acreage in 1981 is projected as 73 percent of the 1960 level, ac- 
cepting the 1960 figure given in Table 29. Agricultural land use in 2010 is 
45 percent of the 1981 level for the County as a whole, 22 percent in the 
south, and 65 percent in the north. Of particular interest is the percentage 
for major grape-producing areas; this is shown as 75 percent of the 1981 level. 

Total acreage in the major grape-producing areas is about 15,000 acres. 
This is above present acreage in vineyards and equals the acreage projected 
by John N. Fiske, as of the early 1970's, as noted above. 

Kerr Associates and Hotes indicate that the major impact of urbanization 
is expected in orchards, hay, and grain, with much less impact on grape produc- 
tion. Thus, "declines in orchards, and hay and grain should continue at a rela- 
tively high rate with the land utilized by more or different ‘intensive’ agri- 
cultural use, i.e., vineyards, truck and special crops, and perhaps walnuts. 

Of special note is the probable retention of vineyards on small farms as well 
as on large farms. . .. There can be an anticipated increase in proportion 


2/ 


of vineyards, truck and special crops, walnuts, and pasture .""— 


1/ This cannot be given quantitative expression because acreage values are 
not shown explicitly in the 1961 land-use map. 


2/ Kerr Associates and Hotes, op. cit., pp. A-22 and A-23, 
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Projections of residential and industrial use and the occurrence of pro- 
jected regional retail centers are given on the Kerr Associates and Hotes land- 
use maps. Of particular interest are projections made for the major wine- 
growing areas and for the Lake Berryessa area (the Berryessa and Capell dis- 
tricts). These projections for 1981 and 2010 and estimates inferred from the 
Map areas for 1961 are presented in Table 31. (The 2010 values are highly 
generalized and aggregated, so that the kind of detail found in the 1961 and 
1981 figures is not carried over to the 2010 projections.) 

If the Agricultural Preserve zoning is still in effect in 1981 or if the 
National Vineyard has been implemented, some estimate of their impact can be 
based on the vineyard areas section of Table 31. For either case, the incre- 
ments of nonagricultural land use by type will be affected. The 1981 incre- 
ments are 1,500 acres in low-density residential use, 1,420 acres in medium- 
density residential use, and 195 acres in industrial use for a total of 3,115 
acres. In the National Vineyard case, these increments will not occur; in the 
Agricultural Preserve case, an increment will occur only in very low-density 
housing. Detailed consequences are traced out for these alternative cases in 


the final section of this report. 


Population Forecasts 


A number of population forecasts for Napa County have been made by various 
agencies; these are collected and exhibited in Table 32. 

Forecasts made prior to 1960 are compared with 1960 actual population as 
is the State Department of Finance forecast for 1965. There appears to be some 


tendency for forecasts to be on the high side. This probably reflects a current 


2646 
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TABLE 32 


Estimated and Forecast Population, Napa County 


Population 


1,000 persons 
Actual 
Forecast: 


(a) State Department of Finance 


(b) U. S. Office of Area Development 


(c) San Francisco Bay Area Rapid 
Transit Survey 


High 
Low 


S. Bureau of the Census 


High 
Low 


State Department of Water Resources 
Watershed Work Plan, Napa County 


Farnum Kerr Associates and 
Frederick L. Hotes 


California Outdoor Recreation Plan 
Napa County Planning Department 
(1) Using 3 percent growth rate 


(2) As percent of California forecast-—- 
constant inmigration rate 


(3) As percent of California forecast-- 
decreasing inmigration rate 


Linear regression result 


Result using 2.5 percent growth rate 





(Continued on next page.) 
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TABLE 32--continued. 


a/ Blanks indicate not applicable. 
b/ Dashes indicate not listed or not calculated. 
Sources: 
Actual figures: As of July 1; California Department of Finance estimates (Sacramento). 
Forecast figures: 
(a) California Department of Finance, Financial and Population Research Section, "Provisional 
Projections of California Areas and Counties to 1980," Special Report (Sacramento, 1963), p. 3. 


(b) U. S. Office of Area Development, "Future Development of the San Francisco Bay Area, 1960-2020," 
1959, Table 7 (adjusted projections), p. 22, and Table 5 (projections not adjusted for cyclical 
variation), p. 17. Figures in Table 5 are reproduced in a number of sources. Differences 
between Table 5 and Table 7 are minor. 


(c) Donald J. de la Pena, Preservation of Vineyards and Wineries in the San Francisco Bay Area 


(published Master's thesis, College of Environmental Design, University of California, Berkeley, 
1962), p. 50. 


(d) L. T. Wallace and John W. Mamer, Napa County: Selected Economic Data, University of California 
Agricultural Extension Service (Berkeley, 1966), p. 8. 


(e) Farnum Kerr Associates and Frederick L. Hotes, Napa County Water Needs Study and Plan (Napa, 
California, 1961), p. A-10. 


(f) Ibid. 
(g) Ibid., p. A-17; figure in 1980 column is for 1981. 


(h) California Public Outdoor Recreation Plan Committee, California Public Outdoor Recreation Plan, 
Part II (Sacramento, 1960), Table 3 and Appendix Tables N and 0. 


(i) Napa County Planning Department. 
(1) Based on state rate of increase since 1960. 


(2) Estimate for Napa County as percent (0.42 percent) of state of California population projection 
assuming a constant rate of net inmigration [Department of Finance, Revenue, and Management 


Agency, California Population Projections, 1965-2000 (Sacramento, 1966), 26p. J. 


(3) Estimate for Napa County as percent (0.42 percent) of state of California population projection 
assuming a decreasing rate of net inmigration [Department of Finance, Revenue, and Management 


Agency, California Population Projections, 1965-2000 (Sacramento, 1966), 26p.«]. 
(j) Regression equation of Table 14, supra, p. 33, 


(k) Rate suggested in this study to allow for current declining birth rate. 





general hazard of population forecasting; United States population growth in 
recent years has been well below expectations. (More recent forecasts may be 
beginning to reflect this drop in growth rate. Thus, in Table 32 compare the 
recent Napa County Planning Department forecasts with those made earlier.) 

In Table 32, as the forecast date moves forward in time, the spread among 
forecasts increases. This is not surprising; aside from increased uncertainty 
with increasing time of forecast, there is the effect of carrying a comp ound- 
ing growth process forward in time. 

The 1980 forecasts range from 105,000 to 171,000. (The low value is very 
close to that obtained by applying the linear regression result given in Table 6 
of this study, which is shown in Table 32 for comparative purposes. The linear 
trend is defensible only for a short time span.) In terms of fraction of 1965 
population, the 1980 figures range from 1.387 to 2 209i. 

Given the present declining United States birth rate, a 1980 estimate of 
110,000 seems "reasonable." This lies between the State Department of Finance 
estimate and the low estimate. This figure implies a 2.5 percent compound 
growth rate for population. Using that growth rate, a year 2000 forecast of 
181,000 and a year 2020 forecast of 300,000 are obtained. In terms of fraction 
of 1965 population, 1.453, 2.391, and 3.963 are obtained for 1980, 2000, and 


2020, respectively. 
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Consumer Spending 


A survey of consumer spending and recreation activity was carried out in 
connection with the present study. A total of 500 questionnaires were mailed 
to Napa County residents, and 84 replies were received. Of these, 63 could 
be used in developing information on consumer spending. 

Table 33 lists the allocation of income to Saving, taxes, and consumer 
spending by locale for the sample of 63 replies. It is of interest that the 
distribution of consumption expenditures appears to shift from Napa to outside 
the County as income increases. The information in Table 33 is affected by 
small sample size and, hence, there is some instability in pattern; however, 
the percentage of spending in Napa appears to drop from somewhat above 90 per- 
cent at lower income levels to about 80 percent for high-income levels. This 
can be interpreted as implying that, as Napa County income increases, spending 
by residents within the County will increase at a somewhat slower rate. 

Table 34 lists some detailed information on consumer spending for four 
aggregated income classes in terms of dollars spent. Table 35 restates this 
information in terms of fractions of income. The income classes here consist 
of (1) from $5,000 to $7,999, (2) from $8,000 to $10,999, (3) from $11,000 to 
$24,999, and (4) $25,000 and over. The data are useful in indicating general 
patterns of consumer spending in Napa County. However, because of small sample 
size and variation in interpretations of questions by respondents, it must be 
used with some care. Hence, supplemental information from other sources is 


advisable in analyzing consumer spending. 
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TABLE 33 


Allocation of Income to Savings, Taxes, and Consumer Spending by Locale 
for a Sample of Napa County Residents 





























Fraction of income to: Distribution of con- 


Taxes sumption expenditures 















Aver- City Consumer _ spending by locale 
class income eral State | count Count area where | Count area where 
ae 





5,000- 5,999 
6,000- 6,999 
7,000- 7,999 
8,000- 8,999 
9,000- 9,999 
10,000-10,999 
11,000-12,999 
13,000-14,999 
15,000-24,999 


25,000 and over 


Source: Sample of 63 respondents in survey of consumer spending carried out in this study. 


TABLE 34 


Detailed Information on Consumer Expenditures for a Sample of Households 
Napa County: Expenditures in Dollar Terms 












Income range within income class 
$5,000- $8,000- $11,000- $25,000 
$7,999 $10,999 $24,999 and over 

ae tee 





Number of respondents 


Average income in class 







Allocation of iagone™’ 
Savings 
Federal tax 
State tax 

City and county tax 









Consumption expenditures 
Napa County 

Bay area 
Elsewhere 








Napa County consumption 
Food 
Clothing 
Furniture 
Insurance 
House repairs 
Laundering and cleaning 
Rent 
Legal and medical 
Gasoline and oil 
Auto maintenance 
Utilities 
Recreation 
Automobile purchase 
Other 



















Bay area consumption 
Food 

Clothing 

Furniture, , 

All other— 










Consumption elsewhere 
Food 
Clothing 
Furniture / 
All other— 








(Continued on next page.) 
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TABLE 34--continued. 





a/ Averages over income class. 
b/ Blanks indicate no entries for category were listed by sample households. 
c/ Includes vacation expenditures not broken down by category. 


Source: Consumer expenditure questionnaires obtained for a sample of 63 
Napa County households. 
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TABLE 35 


Detailed Information on Consumer Expenditures for a Sample of Households 
Napa County: Expenditures as Fraction of Income 





Income range within income class 


$5,000- $8,000- $11,000- $25,000 
7,999 $10,999 $24,999 and over 
12 25 22 4 






Number of respondents 









Average income in class 
(dollars) 







Allocation of income-- 
fraction of total 
Savings 
Federal tax 
State tax 
City and county tax 










Consumption expenditures 
Napa County 
Bay area 
Elsewhere 









Napa County consumption 
Food 
Clothing 
Furniture 
Insurance 
House repairs 
Laundering and cleaning 
Rent 
Legal and medical 
Gasoline and oil 
Auto maintenance 
Utilities 
Recreation 
Automobile purchase 
Other 

















Bay area consumption 
Food 
Clothing 
Furniture 
All other— 








Consumption elsewhere 
Food 
Clothing 
Furniture / 
All other— 









(Continued on next page.) 
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TABLE 35--continued. 


a/ .0000 occurs because no entries for category were listed by sample 
households. 


b/ Includes vacation expenditures not broken down by category. 


Source: Consumer expenditure questionnaires obtained for a sample of 
63 Napa County households. 
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CONSTRUCTION OF INPUT-OUTPUT TABLES FOR THE NAPA COUNTY ECONOMY 


Introduction: Input-Output Models 


A major goal of this study was the development of input-output tables for 
the Napa County economy. The tables were developed with 1965 as the base year. 
They were then applied in a series of forecasts tracing through the impacts 
of specific sources of change and growth for Napa County. The construction 
of the tables is described in this section; the applications are carried out 
in the following and final section of this report. 

The tables in themselves are a research product that should be of future 
use. They can be used in other forecasts for Napa County, employing alterna- 
tive formulations of sources of change in the County's economy. And the pro- 
cedures employed in the tables' construction should be of help to input-output 
analysts concerned with similar studies for comparable regions. 

In input-output analysis, three basic tables are constructed. These are 
(1) a flow table or matrix exhibiting the flows of purchases and sales among 
the industries or sectors of an economy, (2) a technical coefficient matrix in 
effect exhibiting the cost structure of each industry, and (3) an interdependence 
coefficient matrix which in effect shows the impact on all the industries of 
the economy flowing from a $1.00 expansion in sales of each industry in turn. 

In reading the flow table, a given row exhibits the sales of a particular 
industry with column entries indicating which industry made those purchases. 
Thus, row 1 exhibits the sales of industry 1; the element in row 1, colum 3, 
represents sales to industry 3 by industry 1; and the element in row 1, column D5 
represents sales to industry 5 by industry 1. Similar relationships hold for 


each industry and its corresponding row. 


Oh 





For a given column, the elements can be viewed as purchases by a particu- 
lar industry. Thus, for column 2 the flow table exhibits flows into dudustey Z 
from each sector of the economy. The division of each of these elements, in 
turn, by the output of the given sector (in this case, industry 2) yields the 
technical coefficient matrix. If total costs equal total output (and generally 
they do for profits are usually included in the payments to households), the 
columns of the technical coefficient matrix can be viewed as exhibiting an in- 
dustry's cost structure. Each element is the fraction of total costs (and total 
sales) paid out to the corresponding supplier. Thus, for column 3, row 6, the 
entry shows the fraction of its total sales paid by industry 3 to industry 6 
for inputs furnished to industry 3 by industry 6. 

In input-output work, certain industries are viewed as exogenous or ex- 
ternal to the system. The exogenous sectors' purchases from the endogenous or 
internal sectors is termed "final demand." This is viewed as "causative" in 
the system. If final demand increases by a specific amount, the industry fur- 
nishing that increase, of course, expands production. As a consequence, that 
industry increases its use of inputs so that its suppliers will increase pro- 
duction. Then the suppliers, in turn, will increase their use of inputs so that 
their suppliers must expand, and so on ad infinitum. By the use of matrix 
algebra, the interdependence coefficient matrix is obtained from the technical 
coefficient matrix, and it exhibits the resultant of the expansion discussed 
above. A given column--say column j--can be interpreted as follows: Say final 
demand on industry 1 has increased by $1.00. Then the entries in colum 1 show 
the increased production (for each industry) ultimately induced by this expan- 
sion. The entry in colum 1, row 5, shows the final impact on production of 


industry 5 after an infinite series of rounds of expansion has occurred in 
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response to the initial increase of $1.00 of final demada 2/ The sum of the 
column 1 entries shows the total expansion--or multiplier effect--generated by 
the dollar increase in final demand on industry 1. 

In terms of matrix algebra, this discussion can be formulated as follows: 
Let 14 be the flow from industry i to industry j and let Xx, be the output of 
industry i. Then, 


1/ The literature on input-output analysis is voluminous. Some useful ref- 
erences are: 


Walter Isard in association with David F. Bramhall et al., Methods 

of Regional Analysis: An Introduction to Regional Science ("Regional 
Science Studies Series 4," Vol. IT; Cambridge, Massachusetts: The 
MIT Press, 1960), Chap. 8, pp. 309-374. 


Wassily W. Leontief, The Structure of American Econo 1919-1939: 
An Empirical Application of Equilibrium Analysis (2d ed.; New York: 
Oxford University Press, 1951), 264p. 


Morris R. Goldman, Martin L. Marimont, and Beatrice N. Vaccara, "The 
Interindustry Structure of the United States: A Report on the 1958 
Input-Output Study," U. S. Office of Business Economics, Survey of 
Current Business, Vol. 44, No. 11 (November, 1964), pp. 10-32. 


Vera Riley and Robert Loring Allen, Interindustry Economics Studies: 


A_ Comprehensive Bibliography on International Research ("Bibliographic 
Reference Series No. 4," Vol. IT; Baltimore, Maryland: The Johns 
Hopkins Press, 1955), 280p. 


United Nations, Statistical Office, Input-Output Bibliography, 1955- 


1960 (ST/STAT/7) (New York, 1961), 222p. 


Idem, Input-Output Bibliography, 1960-1963 (ST/STAT/SER.M/39) (New 


York, 1964), 159p. 


William E. Martin and Harold 0. Carter, A California Interindust 
Analysis Emphasizing Agriculture. Part I: The Input—Out ut Models 
and Results and Part II: Statistical Supplement, University of Cali- 
fornia, Giannini Foundation Research Report No. 250 (Berkeley, 1962), 
79p and 121p., respectively. 


Ananda S. Rao and David J. Allee, An Application of Interindustry 


Analysis to San Benito County, California, University of California, 
Giannini Foundation Research Report No. 278 (Berkeley, 1964), 108p. 


Pinhas Zusman and Irving Hoch, Resource and Capital Requirement 


Matrices for the California Econom , University of California, 
Giannini Foundation Research Report No. 284 (Berkeley, 1965), 89p. 
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where 


a column vector with elements all equal to one 


< 
i) 


poe 

* 
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the flow matrix 
and 


X = the vector of Xi- 


x 


ayy? with fa, 5} = A, the technical coefficient matrix for all sectors. If 


An element of the technical coefficient matrix is formed by writing x, 4/% = 


x 
the first m sectors are endogenous, with Bay denoting the flow between endoge- 


nous sectors, the following may be written: 


fe" Yy* + fy} = x 
ij 2. 


where 
Y; = final demand on sector i 
v* = a vector of ones of size mxl 
* * 
X” = the vector of endogenous outputs, Xe 
and 
i, j = 1, ..., m, where mis the number of endogenous sectors with m < n. 


The technical coefficient matrix for endogenous sectors may be written A* and 
is defined as the endogenous submatrix of A. Then, the following identity is 
obtained: A* x* + y = x* where Y is the final demand vector. It follows that 


~1 Y. The matrix (I - a*)7t is the inter- 


Y = (I - A*) x* so that x* = (1 - A*) 
dependence coefficient matrix. The final equation can be used in forecasting 
output under the assumption that the interdependence coefficient matrix is 


stable over time. A given final demand vector, Y, then yields a corresponding 


set of outputs, x", Hence, forecasts of Y yield corresponding forecasts of x". 


= = 


In the present study, tables were constructed using 1965 as the base 


year. For forecasting purposes, it must be assumed that technical coeffi- 


cients are stable over time; in this case, then, it is assumed that the 1965 


cost structure will hold in the future. 


In the present study, the following row sectors were specified: 


14. 


Crop agriculture. 

Livestock agriculture. 

Wineries. 

Manuf actures--large. 

Manuf actures--medium. 

Manufactures--small. 

Wholesale and retail trade. 

Services. 

Construction. 

Finance, insurance, real estate, and rentals. 
Transportation, communication, and utilities. 
Local government. 

Households. 


Imports, federal and state government taxes, and net saving. 


Column sectors consisted of the first 13 sectors above plus exports to the Bay 


1/ 


area, exports to the rest of the world,— sales to tourists, and sales to fed- 


eral and state governments. 


In the following discussion, the first 11 sectors will sometimes be sub- 


sumed under the general heading of "business sectors." 


1/ Net investment (other than construction) is implicit in this sector. 
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In specifying the endogenous-exogenous breakdown, three alternative models 
were formulated. In the first model, the first 11 sectors (or business sec- 
tors) were treated as endogenous; thus, local government and households were 
treated as exogenous. In the second model, local government was treated as 
endogenous, so there were 12 endogenous sectors. In the third model, both 
local government and households were treated as endogenous, so there were 13 
endogenous sectors. 

These alternative formulations are applicable under differing circumstances. 
Thus, the 1l-sector case is useful if forecasts of local government and house- 
hold spending are given. This would hold, in particular, if population fore- 
casts are given. The given household and local government spending forecast, 
in conjunction with a forecast of exports (including money flows to tourists 
and nonlocal government), could be used to forecast sales by the 11 endogenous 
sectors. 

A variant would be to include local government as endogenous. The impact 
of changes in final demand on local government tax collections (corresponding 
to sales) could then be traced. 

In both of the above models, changes in the composition of household spend- 
ing (by sector and by location) are one of the determinants of endogenous output. 

In the last model, households are endogenous. In this version, the input- 
output model can be employed to predict population. For example, this model 
is applicable to the question: What is the impact of a new industry locating 
in Napa County? The new industry presumably will induce new employment which, 
in turn, will lead to increased employment by supplying industries, etc. The 
ultimate impact in terms of increased household income can be found from this 
model. Given as estimate of income per capita, a corresponding estimate of in- 


creased population can be obtained. 
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A detailed discussion of forecast results using these alternative models 
appears in the concluding section of this report. The remainder of the pres- 
ent section is devoted to a description of procedures employed in constructing 
the flow table and the technical coefficient matrix for the Napa County economy 
and to a presentation of those tables. (The interdependence coefficient matrix 


is presented in the following section.) 


Construction of the Flow Table: An Outline 
of the Steps Involved 

In constructing the flow table, the following steps were carried out: 

1. Information on the percentage distribution of sales by sector was de- 
veloped for the agricultural sectors, wineries, the manufacturing sectors, 
wholesale and retail trade, and part of the services sector. Basic data em- 
ployed here were obtained from survey questionnaires and interviews. 

2. For the sectors above, total sales times percentages yields the row 
entries for the flow table. Hence, total sales were estimated by sector and 
the multiplications carried out. 

3. For the remainder of services; for transportation, communication, and 
utilities; and for finance, insurance, real estate, and rentals, other input- 
output study results were utilized in developing flows. 

4. For local government, data on the incidence of local government taxes 
were secured from published sources and from interviews with local government 
officials. 

5. Information on payments to households was secured from a variety of 
sources. Purchases by households were developed as part of the work of steps 1 
through 4; this was modified, however, on the basis of the survey of consumer 


expenditures carried out in the present study. 
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6. Imports and payments to nonlocal government were obtained as residuals 
by subtracting internal purchases from total sales. In the case of households, 
however, estimates of imports and government payments were available from the 
consumer expenditure survey. 

As a consequence, row and column totals could be compared and checked 
against the estimated total household income of $211.520 million developed 
above (Table 6). It turned out that initial totals were close to the control 
total of $211.520 million, differing by rather small margins for both row and 
colum, with one total above the control total and the other below it. Recon- 
ciliation and adjustment procedures were then developed to force a balance. 
Details for each step in this process will be presented at this point. Because 
these details can be tedious for readers not interested in the more technical 
aspects of input-output table construction, such readers might skim the remainder 
of this section--perhaps devoting some attention to preliminary stages of the 
construction presented in tabular form and then focusing on the outcome of the 


work (the flow matrix in Table 44 and the technical coefficient matrix in Table 46). 


Detailed Procedure for the Percentage Distribution of Sales 


Basic information on the distribution of sales was obtained from question- 
naires mailed to 300 farms and 500 commercial and industrial firms. The re- 
sponse rate was 20 percent and 10.5 percent, respectively, for these mailings 
(the response rate for the consumer expenditure questionnaire was 16.8 percent 
for a mailing of 500 questionnaires). The questionnaires obtained from the 
business firms were supplemented by direct interviews carried out with a number 
of Napa County business officials. Information was usually secured on the per- 
centage breakdown of sales by industry or sector of destination. Information on 


total sales was often withheld as being of a confidential nature, and information 
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on costs was generally not given because the development of such information 
was seen as too difficult. As a consequence, the flow table had to be developed 
on the basis of the readily available information on the percentage distribu- 
tion of sales. It appears this situation is often the case in regional input- 
output studies 

There was a partial exception here in that cost data had been developed 
for wineries as summarized in Table 22 above. This information was used in de- 
veloping the flows into the winery sector. 


The final total of questionnaires and interviews employed was distributed 


as follows: 


Crop agriculture one 
Livestock agriculture 9 
Wineries 15 
Manufactures-—-large 4 
Manufactures—-medium 7 
Manufactures--small 21 
Wholesale and retail trade 92 
Services 47 
Construction 6 
Finance, insurance, real estate, and rentals 10 
Transportation, communication, and utilities 2 
Households 63 


(For households, 84 replies were received, with 63 deemed usable.) In addition, 


there were a number of interviews with government officials. In developing the 


1/ Richard S. Peterson and Charles M. Tiebout, "Measuring the Impact of 
Regional Defense-Space Expenditures,"' Review of Economics and Statistics, 
Vol. XLVI, No. 4 (November, 1964), p. 421. Peterson and Tiebout followed 
the same procedures for the same reasons. 
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percentage distribution of sales by sector, the following procedures were em- 


ployed for the individual sectors. 


Agricultural Sectors 


A crop sector and a livestock sector were defined. For each sector, the 
percentage distribution of sales obtained from each producer in the sample was 
weighted by the producer's sales, yielding a distribution of total sales in terms 
of purchasing sectors. These values were divided by the grand total to obtain 


an estimated percentage distribution for the sector. 


Wineries 

The distribution of sales by the wineries was obtained on the basis of 
questionnaires and interviews. Individual firm percentages were weighted by 
estimated firm sales and then overall percentages were derived. In addition, 
colum entries for wineries were obtained from Table 22 above in the case of 
grape purchases and wages. These values were accepted over rival estimates as 
likely to be more accurate. Other data in Table 22 were used as a check on 


other column entries as finally developed. 


Manufactures 

The decision to define three manufacturing sectors was made after initial 
survey data were investigated. It appeared that exports were related to size 
of firm, so that the larger the firm size the greater the fraction of sales 
exported--that is, sold outside the County. [On the other hand, no definite 
pattern appeared when firms were grouped according to the Standard Industrial 
Classification (SIC).] Because export characteristics were expected to be of 
great significance in input-output work, the cataloguing into small, medium, 
and large firms was carried out. Firms with employment of 10 or less were 


classified as small; firms with employment between 11 and 30 were classified 
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as medium; and firms with employment above 30 were classified as large. Local 
newspapers were an exception to this rule; they were included in the small 
manufactures class because their sales are primarily local. (In a sense then, 
it might be better to label the manufacturing sectors as export-oriented, inter- 
mediate, and local. However, this involved the inference of the pattern between 
size and exports; it seemed less presumptive to retain the source of the classi- 
fication in terms of size.) 

For each class of manufactures, the percent distribution of sales for in- 
dividual firms was obtained. These were weighted by employment, which was 
available for the firms in the sample. (This procedure could be checked against 


weighting by receipts in the case of large manufactures. Very similar results 


were obtained.) 


Wholesale and Retail Trade 

Initially, information was obtained on 11 categories of retail trade and 
on wholesale trade, with a percentage distribution of sales for each category 
in terms of row entries Because column information could be obtained only 
in aggregate form, the rows were then aggregated as well, so that only one sec- 
tor (wholesale and retail trade) was used in the final version of the flow 
table. 

Percentage distributions of sales were secured for each firm in the sample. 
The dollar total of sales was often missing; however, it appeared that within 


1/ The categories were (1) lumber-building materials, hardware, and farm 
equipment; (2) general merchandise; (3) food stores; (4) automotive dealers; 
(5) gasoline service stations; (6) apparel and accessory stores; (7) furni- 
ture, home furnishings, and equipment stores; (8) eating and drinking places; 
(9) drug stores and proprietary stores; (10) other retail stores--for example, 
liquor stores, stationery stores, antique stores, jewelry stores, etc.; and 
(11) nonstore retailers (primarily vending machines). 
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a given city, the pattern of sales by establishment type was fairly uniform. 
Hence, firms in a given city within a particular establishment type were as- 
signed equal weights. The percentages established for Napa and St. Helena 
were then weighted by the corresponding dollar sales figure given in the 1963 
Census of Bustnans<! Calistoga was assumed to have half the amount of dol- 
lar sales of St. Helena on the basis of relative population size (Table 3). 
The small percentage of establishments located in the remainder of the County 
were assumed to have the same distribution as the weighted average of Napa, 


St. Helena, and Calistoga. 


Selected Services 

The service sector includes selected services, professional services and 
nonprofit organizations, and private educational services. The distribution 
of sales percentages was developed for the first of these, broken down into 
seven components. Initially, a row was set up for each component with a single 
aggregated column for selective services as a group. 

Procedures followed here were similar to those used for wholesale and re- 
tail trade. Again, receipts by individual firms were usually not available, so 
each firm was weighted equally. Average percentages by city were developed, 
and these were weighted by the number of establishments located in the city as 


2/ 


given in the 1963 Census of Business.— Establishments outside the cities were 
assumed to have the same distribution as the weighted average of the cities. 
Then the seven subcategories of selected services were aggregated by weighting 


1/ U. S. Bureau of the Census, Census of Business, 1963. Vol. 2.. ., 
pp. 6-12 and 6-13. 


2/ Ibid., p. 6-10. 
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each subcategory by its county receipts estimated from data in the 1963 Census 


1/ 


of Business .— 


Construction 

The percentage distribution of sales was based on survey data. The per- 
centage distribution of each firm was weighted by its employment, and a weighted 
average was derived thereby. 

Results to this point are summarized in Table 36, which exhibits the per- 
centage distribution of sales by sector. (Sales to households and local govern- 
ment, at this point, are shown in aggregated form; disaggregation was carried 


out as a later step.) 
Flows for Other Business Sectors 


The percentage distribution of sales procedure discussed above was not 
employed for (1) professional services, nonprofit organizations, and private 
educational services; (2) transportation, communications, and utilities; and 
(3) finance, insurance, real estate, and rentals. For these sectors, survey 
information was generally quite limited; hence, primary reliance was placed 
on other input-output tables assumed applicable to the Napa economy. In par- 


2/ 


ticular, the 1958 Interindustry Transactions Table for the United States— and 


1/ Ibid., p. 6-49. The seven subcategories are (1) hotels, motels, and 
camps; (2) personal services; (3) miscellaneous business services; (4) auto- 
mobile repair services; (5) miscellaneous repair services; (6) motion picture 
theaters; and (7) amusement and recreation services, except motion pictures. 


2/ U. S. Office of Business Economics, Survey of Current Business, Vol. 45, 
No. 9 (September, 1965), pp. 33-39. 
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Source: 


Crop agriculture 
Livestock agriculture 
Wineries 


Manufactures 
Large 
Medium 
Small 


Retail trade 
Lumber, hardware, and farm equipment 
General merchandise 
Food stores 
Automotive dealers 
Gasoline service stations 
Apparel and accessories 
Furniture, home furnishings, and equipment 
Eating and drinking places 
Drug and proprietary stores 
Other retail stores 
Nonstore retailers 


Wholesale trade 


Selected services 
Hotels, motels, and camps 
Personal services 
Miscellaneous business services 
Automobile repairs 
Miscellaneous repairs 
Motion pictures 
Amusement and recreation services 


Construction 


Based on survey data developed for this study. 


«124189 


+021940 


Wineries 


. 013881 


006899 | .007865 


083461 


-002167 


011023 002795 


030943 


See text for details, pp. l0l1ff 


TABLE 36 


Percentage Distribution of Sales by Sector 


+ 208979 


006080 


000758 
006899 
~302099 


-020314 


-068976 


-103072 


- 000372 


+048750 


«773333 


-022819 
- 060000 | .200000 
+080135 
-009652 | .008044 


030942 


023152 


- 000186 


035243 


033924 
-095212 
+ 022427 


+312703 


+004052 


-041627 


- 000062 


~013197 


+005521 
023750 
052502 
+ 094914 


«191701 


Finance, 
insurance, 


-005018 


-013196 


-005521 
- 100000 
+026251 


«027477 


Households 
(and local 


- 006892 
- 002833 


-004183 
~023735 
+313160 


+ 620666 
~995775 
-854761 
«749199 
794812 
«903043 
- 868410 
+ 920359 
+ 978288 
- 795218 
1.000000 


-049371 
902834 
~451250 
+ 774446 
+ 853607 
- 000000 
- 288837 


- 195664 


+ 266790 
-973558 
«287895 


+ 323368 
+529323 
+045878 


.020991 
003170 
039642 
089671 
+014030 
095553 
«123081 
006671 
-011691 
~076851 


+ 226667 


028815 
+ 052264 
«125000 
-006513 
- 033783 


~006024 


+040345 
-016034 
+629818 


+623886 
. 205878 
-170815 


-001219 
001055 
-000891 
-017363 
002326 
+ 001404 
+ 007889 
001293 
-010021 
- 000932 


+ 066248 
-001840 


- 000153 


Tourists 


-147205 


071677 


+ 855566 


«060000 


-711163 





Federal 
and state 
government 


-007462 


-035730 


002944 


+517249 











the Kalamazoo County Current Account Table, 1954,2/ were used in developing 


2/ 


Napa estimates .— 


Services Other than Selected Services 

For professional services and nonprofit organizations, the United States 
distribution of sales (from the 1958 U. S. table) was used in developing flow 
percentages. In the U. S. table, 90 percent of these services are consumed 
by households and 10 percent are consumed by the remaining sectors. In apply- 
ing this information, it was estimated that 10 percent of the flow to house- 
holds was consumed by households residing outside the County. The 10 percent 
consumed by remaining sectors was distributed to these sectors on the basis 
of their sales. 

Private educational services flow almost entirely to the household sec- 
tor. Enrollment at Pacific College at Angwin includes a large number of out- 
of-county students; hence, 30 percent of the sales of this sector was treated 


as exports. 


Transportation, Communication, and Utilities 

Flows for this sector were generally estimated using technical coeffi- 
cients from the input-output studies noted above. Thus, column entries (in 
terms of technical coefficients) were obtained; these were then multiplied by 
estimated sales of the column sector. 


1/ The W. E. Upjohn Institute for Employment Research, The Kalamazoo County 


Economy as Reflected in the Kalamazoo County Current Accounts Table for 1954 
(Kalamazoo, Michigan, 1960), pp. 92-95. 


2/ Although Kalamazoo is in the eastern part of the country, its size makes 
it analogous to Napa. Kalamazoo County's population was 169,172 in 1960; see 
U. S. Bureau of the Census, County and City Data Book, 1962 (A Statistical Ab- 
stract Supplement), 1962, p. 172. This compares to a 1965 Napa County popula- 
tion of around 76,000. The Kalamazoo coefficients were used only for categories 
(2) and (3) above. The size analogy seems acceptable for these categories. 
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For the agricultural sectors, the U. S. table coefficients were used. 
For manufactures, the technical coefficients for subcategories were obtained 
from the U. S. table, and then these were weighted by Napa County employment. 
For wholesale and retail trade, services and construction averages of the 
United States and the Kalamazoo coefficients were developed. Sales of this 
sector to itself and to finance, insurance, real estate, and rentals were 
handled by using the Kalamazoo coefficients. Sales to households were based 
on the Bureau of Labor Statistics data on western United States household ex- 
penditures in this sector. The estimated percent of personal income allocated 


1/ 


here was 2.9 percent.— 


Finance, Insurance, Real Estate, and Rentals 


The same sources and procedures used for transportation, communication, 
and utilities were applied in estimating technical coefficients for finance, 
insurance, real estate, and rentals. There was one exception in that rentals 
of the households sector were estimated from the survey of consumer expendi- 
tures. The percent of household income allocated to rents turned out to be 


11 percent. 


Sales by the Business Sectors 


Sales by sector for 1965 were estimated for those sectors for which per- 
centage sales data had been developed. Combining the two sets of figures 
yielded money flows for the corresponding rows. In addition, these sales 


figures, when multiplied by the respective column technical coefficients, 


1/ U. S. Bureau of Labor Statistics, Consumer Expenditures and Income; De- 


tail of Expenditures and Income; Total Western Region, Urban and Rural, 1960-61, 
Supplement 3-Part A to BLS Report 237-92, 1966, pp. 2-15. 
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yielded the flows for sectors for which percentage sales data had not been 
developed. The sum of these flows, by row, yielded total receipts for the 
sectors in this group. Results appear as Table 37. (In addition, Table 37 
contains estimates of employment by sector for 1965.) Details on estimation 


of receipts by sector follow at this point. 


Agricultural Sectors 


Sales for both crop and livestock sectors were obtained from the Napa 


County Agricultural Commissioner's Annual Report for 1965. 


Wineries 
Winery sales were estimated on the basis of questionnaire and interview 
information developed in this study. The 1965 figure is reported in Table 16 


above. 


Manufactures 
There were four firms in the large manufactures classification. Data 
on sales of these firms were secured by interview and aggregated. Dollar 
values of sales generally were not secured from the medium and small manufac- 
turing firms. These figures were estimated as follows: The 1963 value of 
shipments per employee for each SIC industry was obtained for United States 
data! These figures were adjusted to 1965 levels, using the ratio of 1965- 
1963 industrial production indexes, accounting for changes in output per worker 
2/ 


in that period. As a further adjustment, the figures were multiplied by the 


1/ U. S. Bureau of the Census, Annual Survey of Manufactures: 1964, General 
Statistics for Industry Groups and Industries, M64(AS)-1, 1965, 27p. 


2/ Idem, Statistical Abstract of the United States: 1966 (87th edition), 
1966, p. 766. 
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TABLE 37 


Estimated Sales and Employment of Business Sectors 
Napa County, 1965 


Sector sales employment 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--large 
medium 
small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 
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1,000 
dollars 


8,130 


14,220 


14,474 


71,247 
7,247 
9,765 


137,289 





(Continued on next page.) 





TABLE 37--continued. 


a/ Includes 1,158 farm operators and unpaid family workers 
and 816 hired laborers. : 


b/ Includes active proprietors. 


c/ By subsector, sales and employments were: 


Self-employed 
and 
Sales Employees proprietors 
Selected services OS Lay. 710 423 
Professional services and 
nonprofit organizations 14,572 1,181 182 
Private educational 
services 8,450 821 0 


Source: Major sources for this table are specified in the 
discussion in text. In addition, employment for crop and 
livestock agriculture was obtained from California Depart- 
ment of Employment, "California Employment by Type of 
Worker--Napa County, Mid-month Estimates, 1955-1960," 
Report 881M, No. 4 (Sacramento, December, 1965), numerous 
paging. 
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wholesale price index for 1965 on a 1963 base, accounting for price level 
changes between 1963 and 1965 .2/ 
Finally, shipments per worker were multiplied by number of workers for 


each Napa industry. These were then aggregated over the medium and small cate- 


gories, respectively. 


Wholesale and Retail Trade 

The ratio of sales to wages was computed from data in the 1963 Census of 
Bastness,<" This ratio was 9.7 for Napa County. It was assumed that this 
ratio held for 1965. Total wages for 1965 were estimated as $14.15 million 


from data in California Employment and Payrolis.2/ This implied 1965 sales 


of $137.3 million. 


Selected Services 

As in the case of retail and wholesale trade, it was assumed that the 
ratio of sales to wages was stable (at least in the short run) for selected 
services. This ratio for 1963 appeared as 3.62 in the Census of Bustneses 
multiplying this by estimated wages for 1965 yielded a sales figure of approxi- 


mately $9.1 niititon,2! 


1/ Ibid., pp. 352 and 353. 


2/ Idem, Census of Business, 1963. Vol. 2... ., pp. 6-12 and 6-13. 


3/ California Department of Employment, California Employment and Payrolls, 
Report 127, No. 28a, January-March, 1965 (Sacramento, 1966), 22p. 


Ibid., Report 127, No. 28b, April-June, 1965 (Sacramento, 1966), 82p. 
Ibid., Report 127, No. 28c, July-September, 1965 (Sacramento, 1966), 87p. 


4/ U. S. Bureau of the Census, Census of Business, 1963. Selected Services, 
California, BC63-SA6, 1965, p. 6-49. 


5/ California Department of Employment, California Employment and Payrolls, 
Report 127, No. 28d, October-December, 1965 (Sacramento, 1966), pp. 17 and 18. 
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Professional Services and Nonprofit Organizations 

This group of services includes (1) medical and other health services, 
except government-run hospitals; (2) legal services; (3) nonprofit membership 
organizations; and (4) miscellaneous services--engineering, accounting, etc. 
The number of paid employees in this group of services was estimated by sub- 
tracting the number of employees in selected services (710) from the combined 
total of selected services and this group of services (1,891) which yielded a 
figure of 1,181.2! The number of self-employed persons in this group was ob- 
tained from the 1965 Napa County Telephone Directory, "Classified Section," 
and totaled 182 (this included 71 physicians, 39 dentists, 17 accountants, 33 
attorneys, 11 architects, and 11 engineers). 

Average wages for employed persons in this group was estimated as $5,612 
for the state in 1965.2! Napa's average wages were 0.8 of the state figure 
in 1964 so that the 1965 Napa figure could be set at 0.8 of $5,612 or $4,490 2/ 
This implied total wages of $5.3 million (via multiplying number of employees 
by average wages). For the self-employed group, average income was estimated 
on the basis of the consumer expenditure survey. Estimated total income came 
to $3.4 million. Hence, total wages and self-employment income was roughly 
$8.7 million. 

The 1958 United States interindustry transactions table shows that labor 
costs and profits for this sector equal 0.68 of total pales, 2! Assuming that 


1/ These employment data appeared in ibid., Report 127, No. 28a; Report 127, 
No. 28b; and Report 127, No. 28c. 


2/ Ibid., Report 127, No. 28d, p. 19. 


3/ Ibid., Report 127, No. 27d, October-December, 1964 (Sacramento, 1965), 
pp. 17-19 and 40. 


4/ U. S. Office of Business Economics, Survey of Current Business, Vol. 45, 
No. 9 (September, 1965), pp. 34-39. 
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0.08 of sales equals the profit margin, sales could be estimated by dividing 
labor costs (estimated above) by 0.6; this gave a sales estimate of roughly 


$14.6 million 


Private Educational Services 

In the 1960 Census of Population, 718 persons are listed as employed in 
private educational services in Napa County? This figure was adjusted to 
1965 levels by assuming it increased by the same percentage as population (14.4 
percent), yielding a 1965 estimate of 821. 

Data on Napa school employment in the Census of Government indicated this 
was distributed as 82 percent teachers and 18 percent other employees“! The 
821 figure above was then distributed using these percentages to obtain an 
estimate of 673 teachers and 148 other employees. 


3/ 


The 1965 average salary of teachers was estimated as $7,950;—' this was 

assumed applicable to the 673 teachers in private schools. The average 1965 

wage for nonteaching persons in educational services was $3,815 for the state 
of Gultfomdiag! this was assumed applicable to the 148 other employees. 


The resultant estimate of wages and salaries was $5.9 million. Published 


data on expenditures on public schools indicate that approximately 77 percent 


1/ U. S. Bureau of the Census, U. S. Census of Population: 1960. Voll... ., 
p. 6-429. 


2/ Idem, Census of Governments: 1962. Vol. VII, No. 5, Governments in 


California, 1964, p. 58. 





3/ Based on data in California Department of Education, Salaries of Certi- 
fied Employees in California Public Schools (Sacramento, 1964), pp. 4 and 5, 
and James M. Campbell, Economic Survey--Napa County, Master Plan Project, Part I 
(Napa, California, 1960), p. 38. 


4/ California Department of Employment, California Employment and Payrolls, 
Report 127, No. 28d. 
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of total expenditures was spent for wages and salarien 2” It was assumed that 
this relation also held for private schools in 1965. Total sales of $8.45 mil- 


lion in 1965 was the final dollar estimate developed. 


Construction 

The construction firms included in the survey sample accounted for approxi- 
mately 25 percent of the total construction employment in the County. On the 
basis of the survey data, the average value of construction per worker was esti- 
mated as $26,633. This figure was multiplied by the estimated total construc- 
tion employment in the County, yielding estimated total sales for 1965 of ap- 


proximately $21.3 million. 
Local Government 


Tax revenues and intergovernmental transfers to local government are the 
dollar flows in the local government row of the flow table, corresponding to 
sales of the business sectors. Expenditures by local government make up the 
entries in the local government column of the flow table. 

Local government includes county government, city governments, and special 
district governments in Napa County. Input-output flows refer to the combined 


revenues and expenditures of all these governments. 


Local Government Revenues 
Local government revenues include county property taxes, property taxes 
; , ; : Z ; 
levied by school districts, nonproperty taxes, city of Napa ees fines and 


1/ U. S. Bureau of the Census, Census of Governments: 1962. Vol. VII. . sie 
1 See OF Sovernmences tv0e, Vols Vil ss 5 


Ps 73% 


2/ Taxes of other cities are included in the County tax figures, 
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penalties, and licenses. In addition, there are transfer payments to local 
governments from the state and the federal governments. 

The revenues collected locally were distributed by sector source and aggre- 
gated by sector. Components and totals appear in Table 38. Details on proce- 
dures follow. 

An estimate of calendar year 1965 county property taxes was based on a 
1964-65 fiscal year figure of $3,081, 421,2/ an estimate that fiscal year 1965-66 
was 18 percent above the previous fiscal year! and an averaging of these fig- 
ures to yield $3.359 million which is 9 percent above the 1964-65 fiscal year 
figure. 


The following estimate of the percentage distribution of property taxes 


by source was obtained from the Napa County Assessor's Office by personal 


interview: 
Percent 
Households 50 
Agriculture 30 
Manufactures (including wineries) 10 
Other business sectors (sectors 7 through 11) 10 


The property taxes from agriculture were estimated to be distributed as 
three-fourths crop agriculture and one-fourth livestock agriculture on the 
basis of available evidence. The property taxes from manufacturing were 


distributed in proportion to sales. Of those from other business sectors, 


1/ California Controller, Annual Report of Financial Transactions Concerning 
Counties of California; Fiscal Year 1964-65 (Sacramento, 1966), p. 2. 


see ee ee ee 


2/ Idem, Annual Report of Assessed Valuation, Tax Rates and Indebtedness of 
the Counties of California for the Fiscal Year 1964-65 (Sacramento, 1964), p. 15, 


and Annual Report of Assessed Valuation, Tax Rates and Indebtedness of the Coun- 
ties of California for Fiscal Year 1965-66 (Sacramento, 1965), p. 15. 
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Local Government Revenue (Other than Transfer Payments) by 





Sector 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--large 

' medium 

small 

Wholesale and retail trade 
Services 


Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Households 


TABLE 38 


Sector Source of Revenue, Napa County, 1965 


Total 
taxes to 
local 
govern- 

ment 


County 
propert 


Taxes 


Fines 
Non- City of and 
propert Napa penalties | Licenses 


School 
district 
propert 


1,000 dollars 





(Continued on next page.) 
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TABLE 38--continued. 


a/ Blanks indicate zero or negligible amount. 


Sources: 


California Controller, Annual Report of Financial Transactions Concerning Counties of California; 


Fiscal Year 1964-65 (Sacramento, 1966), p. 2. 
Idem, Annual Report of Assessed Valuation, Tax Rates and Indebtedness of the Counties of California for 
the Fiscal Year 1964-65 (Sacramento, 1964), p. 15; and Annual Report of Assessed Valuation, Tax Rates 


and Indebtedness of the Counties of California for Fiscal Year 1965-66 (Sacramento, 1965), p. 15. 


Interview with officials in City of Napa Auditor's Office. 








90 percent was allotted to trade and to services on the basis of their sales, 
and the remaining 10 percent was distribtued equally among the remaining 
sectors. 

Property taxes by school districts were listed as $4.976 million for fis- 
cal 1964-65 in the Napa County budget for that year. Calendar year 1965 was 
estimated (using the 9 percent adjustment developed earlier) as being equal 
to $5.424 million. The distribution of these taxes by sector was assumed the 
same as the County property tax distribution, save that the agricultural share 
was reduced from 30 percent to 20 percent and manufacturing and other busi- 
ness sectors were each increased by 5 percent. 


1/ 


Nonproperty taxes for the County amounted to $364,000.— These were dis- 
tributed between trade and services on the basis of their sales. On the basis 
of information obtained from the City of Napa Auditor's Office, total City of 
Napa taxes of $683,000 in 1965 were allocated by sector. Fines and penalties 
amounting to $172,000 were allocated entirely to households. Licenses, use of 
property, etc., amounted to $841,000 and were allocated to the business sectors 
on the basis of their sales. Federal and state government transfer payments to 
Napa County local governments equaled 0.768 of revenue from all other sources 
in 1962.2! If the same fraction is applied to 1965, an estimate of $8.330 mil- 
lion is obtained. When this is added to all other revenue, a revenue total of 
$19.173 million is obtained. This is a bit above the estimated 1965 expendi- 
tures total of $19.025 million; but this sort of small difference also occurred 


in 1962, so the figure was accepted as reasonable. 


1/ Idem, Annual Report of Financial Transactions. ... 


2/ U. S. Bureau of the Census, Census of Governments: 1962. Vol. VII... ., 
Disp 226 
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Local Government Expenditures 


Expenditures by local government were estimated, and then the previously 
aggregated flows into a combined local government and household column were 
disaggregated. Results appear in Table 39. A description of procedures 
follows: 

Data from the County budget was used to distribute County expenditures 
by sector. School district expenditures were estimated as follows: Data for 
1962 showed that property taxes comprised 0.43 of general revenue in Napa 
County = Applying this fraction to 1965 yielded estimated revenue of $12.6 
million. In addition, salaries and other expenditures were estimated by ap- 
plying 1962 relations to 1965. 

City of Napa expenditure information was obtained from the City Auditor's 
Office. The sum of County, school districts, and city of Napa data yielded 


total local government expenditures. 
Households 


A control total of $211.520 million was set up as the sought for sum of 
both the household row and household column. This amount equals the estimated 


1965 household income developed above (Table 6). 


The Household Row 

The household row contains payments to households by the sectors of the 
economy--defined here in terms of wages and proprietor income, other labor 
income, rent, dividends, interest and profit, and transfer payments. Wage 


and proprietor incomes were estimated for each sector in turn. 


if Wid,, p. 73. 
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TABLE 39 


Distribution of Expenditures by Local Governments and Sectors 
Napa County, 1965 


: Expenditures 
Napa School | City of ‘| 


| Sector Total Count districts Napa 
! 








| 
| 1,000 dollars 
| 


| 
| 
1 
i 


Retail trade 
Services 
Construction 


Finance, insurance, real | 
estate, and rentals 308 — 187 0 
H | 


| 
i 
| 


| 121 
Transportation, communi- | | 
cation, and utilities i 645 | 184 340 | 124 
i 
' Households 16,279 7,174 7,770 | 1,335 


| | 
: Bay area and rest of world | 569 328 | o2g) «| 18 | 
: \ ! i 


a/ Half of estimated total purchases from retail trade under the assump- 
tion that 50 percent is local and 50 percent is imported. 


b/ Two-thirds of estimated total assuming that a fraction was purchased 
from local firms. 


Sources; State of California, County of Napa, Final Budgets for the Fiscal 
Year 1964-65 (Napa, California); U. S. Bureau of the Census, Census of 
Governments: 1962. Vol. VII, No. 5 


: » Governments in California, 1964, 


pp- 73 and 322; and interview with officials, City Auditor's Office, 
City of Napa. 
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For the agricultural sectors, a U. S. Department of Agriculture input- 
output study was utilized.2/ In this study, wages and salaries plus proprietors' 
income amounted to 0.420 of crop sales and 0.246 of livestock sales for the 
United eahen o It was assumed these fractions held for Napa as well. 

Wages for wineries were estimated above (Table 21), and that estimate was 
used here. Wages for large manufactures were secured by questionnaires and 
interviews. Wages for medium and small manufactures were estimated from pub- 
lished data in California Employment and Payrolis.7! 

The same source was used to estimate wages for wholesale and retail trade 
and for selected services. In both cases, imputed average proprietor income 
was set at 1.25 the average wage of employees. Wages for other services were 
estimated in connection with the development of estimates of receipts, and pro- 
cedures are described above. California Employment and Payrolls data were 
again used to estimate wages for the remaining business sectors——construction; 
transportation, etc.; and finance, etc. 

Wages paid by local government were part of the total payments to house- 
holds Listed in Table 39. Transfer payments from local governments to households 
were estimated from the County budget as equal to $4.256 million. The remain- 
ing $12.028 million payments to the household sector were estimated to consist 
of $11.488 million in wages and $535,000 in other labor income (primarily re- 


tirement benefits). 


ee a ae 


1/ Robert H. Masucci, Dollar Volume of Agriculture's Transactions with In- 
dustry, U. S. Department of Agriculture Marketing Research Report No. 375, 


1959, pp. 8-13. 


2/ Proprietors' income includes net rents received or imputed to landlords 
living on farms, following national income accounting practices. U. S. Office 


of Business Economics, National Income, 1954 Edition: A Supplement to the 
Survey of Current Business, 1954, p. 91. 


3/ California Department of Employment, California Employment and Payrolls, 
Report 127, No. 28a; Report 127, No. 28b; and Report 127, No. 28c. 
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Payments from the household sector to itself covered the wages of private 
household workers. Total domestic employment was estimated as 715, based on 
the 1960 Census of Population data updated to 19652! The average 1965 wage 
of household workers in California of $4, 3502/ was multiplied by total employ- 
ment to obtain a total wage bill of $3.110 million. 

Wages paid to households from the federal and state governments and the 
Bay area were estimated at this point. (It was here assumed that wages received 
from the rest of the world were negligible). 

As an initial step, the distribution of Napa personal income by factor 
share was updated to 1965, using California Chamber of Commerce and U. S. De- 
partment of Commerce daca! Results appear in Table 40. The total of wages 
and proprietor income here is $149.968 million. (Other labor income of $6.346 
million is not included in this total.) 

Then the distribution of Napa residents' employment in terms of a cross- 
classification was developed. The cross-classification involved government- 
nongovernment versus within-outside the County employment. On the basis of 
the 1960 Census of Population data, it was known that 0.305 of the Napa work 


force was employed in peverenca=” and that roughly 0.250 was employed outside 


1/ U. S. Bureau of the Census, U. S. Census of Population: 1960. Vol. 1... ., 
p. 6-429. 


2/ California Department of Employment, California Employment and Payrolls, 
Report 127, No. 28d. 


3/ California State Chamber of Commerce, Research Department, Economic 
Survey Series, "Personal Income of California Residents, By Major Components, 
By Counties--1960," No. 16 (Sacramento, 1963); and U. S. Department of Com- 


merce, Survey of Current Business, Vol. 44, No. 7 (July, 1964), p. 10, and 
Vol. 46, No. 11 (November, 1966), p. 6. 


4/ Unpublished U. S. Bureau of the Census data on computer tape for 1960 
Census of Population; data obtained through Gary Elsner (formerly with the 
Giannini Foundation, University of California, Berkeley) from the Michigan 
State University Computer Laboratory. 
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TABLE 40 


Estimated Distribution of Personal Income by Shares 
Napa County, 1960 and 1965 


United States 
values, 1965 Napa County 
Napa County relative to Napa County 1965 dollar 
Income share 1960 1960 1965 estimate estimate 
4, 


1,000 dollars 


Wages 124,163 


Income 
Proprietor 25,805 
Other labor 6,346 
Property 33,420 
Transfer 21,786 


Total 211,520 





Sources: 
Col. 1: California State Chamber of Commerce, Research Department, Economic 
Survey Series, ''Personal Income of California Residents, By Major 
Components, By Counties--1960," No. 16 (Sacramento, 1963). 
Col. 2: U. S. Office of Business Economics, Survey of Current Business, 
Vol. 44, No. 7 (July, 1964), p. 10, and Vol. 46, No. 11 (November, 
1966), p. 6. 


Col. 3: Column 1 times column 2. 


Col. 4: Column 3 times estimated total income of $211.52 million. Table 6, 
supra, p. 17. 
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the County .2/ (Some of those employed were in both government and outside 
County employment, and the problem at this point was to estimate this frac- 
tion to avoid double counting.) 

Given these figures, a breakdown by category of employment was then de- 
veloped using additional Census of Population information. Given the avail- 
able data, gaps in the information could be filled by subtraction. The in- 
formation developed is shown in Table 41. 

On the basis of Table 41, the following fractional distribution was 


obtained on employment in 1960: 


Government Nongovernment Total 
Within County 0.20 0.55 05:75 
Outside County O.11 0.14 0.25 
Total 0.31 0.69 1.00 


Assuming that the distribution of wages in 1965 corresponds to the em- 
ployment distribution in 1960 yields the estimate that 20 percent of the total 
is obtained from government employment within the County and 25 percent of 
the total is obtained from employment outside the County (both government and 
nongovernment). The total of these percentages is 45 percent; hence, total 
wage and proprietor income times the corresponding fraction ($149.968 million 
times 0.45) yields $67.485 million. Total proprietor and wage income for the 
other sectors had been estimated as $81.447 million to this point. (This is 
the sum of wage estimates developed above for sectors 1 through 13.) The sum 
of the two subtotals is $148.932 million, quite close to the control total of 


$149.968 million. The former figure times 1.0153 equals the latter. This 


1/ U. S. Bureau of the Census, U. S. Census of Population: 1960. Vol. I..., 
pp. 6-409 to 6-141. 
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TABLE 41 


Distribution of Employment--Cross-Classification 
Public-Private Versus Within-Outside, Napa County, 1960 


I Gaal 
County employment Government ment Total 


persons 













Within County 


Public administration 
Public schools 

Napa State Hospital 
Veterans Home 

Other 
Subtotal 


Outside County 





Mare Island 
Travis Air Force Base 
Subtotal 









3,063 





TOTAL 14,945 


(Continued on next page.) 
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TABLE 41--continued. 


a/ Blanks indicate no data available. 


Sources: 


Within County: 


Outside County: 


TOTAL: 


For public administration and public schools, 
see U. S. Bureau of the Census, U. S. Census 
of Population: 1960. Vol. I, Characteristics 


of the Population, Part 6, California, 1963, 
Table 85, p. 6-429. 


For Napa State Hospital and Veterans Home, see 


James M. Campbell, Economic Survey--Napa County, 
Master Plan Project, Part I (Napa, California, 
1960), pp. 37 and 38; Farnum Kerr Associates and 
Frederick L. Hotes, Napa County Water Needs Study 
Plan (Napa, California, 1961), p. A-31; and San 
Francisco Chronicle, January 28, 1967, p. 3. 


"Other" obtained as residual. 


Subtotal for nongovernment and total (employment) 
obtained as residual. 


For Mare Island, see U. S. Bureau of the Census, 
op. cit. Data on persons employed in "transpor- 
tation equipment except motor vehicles" assumed 

to be entirely Mare Island employment. 


Travis Air Force Base, estimated. 


Subtotal for nongovernment obtained as residual; 
for total (employment), see U. S. Bureau of the 
Census, op. cit., pp. 6-409 and 6-414, 


For government, see unpublished U. S. Bureau of 
the Census data on computer tape for 1960 Census 
of Population; data obtained from Gary Elsner 
(formerly with the Giannini Foundation, University 
of California, Berkeley), from the Michigan State 
University Computer Laboratory. 


Nongovernment obtained as residual. 
For total (employment) within and outside County, 


see U. S. Bureau of the Census, op. cit., Table 85, 
p. 6-429, 
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scale value can be interpreted as accounting for differences in relative growth 
between 1960 and 1965 and differences in average wage rates between the broad 
groupings covered here. This scale value was then applied to force equality. 
As a consequence, government wage payments within the County were estimated as 
$30.450 million. Subtracting local government wages yielded $18.962 million 

as the estimate of the state and federal wage bill. Payments to persons em- 
ployed outside the County were then estimated as $38.071 million. 

Other labor income was estimated as totaling $6.346 million in Table 40. 
Other labor income consists of (1) employer contributions for health and wel- 
fare, pensions, and group insurance; (2) compensation for injuries; and (3) jury 
and witness fees, military reserve pay, marriage fees to justices of the peace, 
and compensation of prison ‘umnteo! The last category comprises 11 percent 
of the total and was treated as coming entirely from state and federal govern- 
ments, with an estimate thereby of $698,000. This left $5.648 million of the 
original figure, which was allocated to other industries on the basis of their 
share of wages. 

Property income to households is listed as $33.420 million in Table 40. 
United States data for 1965 indicates that this is distributed as 0.24 from 
rent, 0.25 from dividends, and 0.51 from interest! The 0.24 figure for rent 
yields a value of $8.021 million, which was treated as a flow from the finance, 
insurance, real estate, and rental sector to households. 

The distribution of dividend and interest income by sector involved a fair 
amount of arbitrary judgment. Thus, on the basis of United States national 


1/ U. S. Office of Business Economics, National Income 1954 Edition. . 


fh cheerios 2.3 
pp. 74 and 75. 


2/ Idem, Survey of Current Business, Vol. 46, No. 11 (November, 1966), p. 6. 
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income data, it was decided that firms made factor payments which were dis- 
tributed two-thirds to labor and one-third to capital. Hence, dividend and 
interest income was assumed to equal one-half of wages so that it would amount 
to one-third of the total. 

Then a series of guesswork estimates were employed to decide what per- 
cent of dividend and interest payments went to Napa residents as opposed to 
payments going to persons outside the County. The local payment percentages 
assigned to Napa were as follows: (1) small manufactures, 100 percent; (2) me- 
dium manufactures, 60 percent; (3) large manufactures, 20 percent; (4) wineries, 
90 percent; (5) wholesale and retail trade, 50 percent; (6) construction, 50 
percent; and (7) transportation and utilities, 10 percent. It was assumed that 
services made no dividend and interest payments and that roughly 10 percent of 
the total $25.399 million figure was paid directly from the federal and state 
governments, Bay area, and rest of the world to households (with respective 
amounts of $250,000; $500,000; and $1.750 million). The total of payments to 
this point was subtracted from the overall total; and the difference was allo- 
cated to finance, insurance, real estate, and rentals on the argument that a 
relatively large proportion of payments would move through this sector. 

Finally, total transfer payments of $21.786 million were broken into the 
amount paid by local government, as previously estimated, and the residual 
amount of $17.530 million from state and federal governments. 

The results discussed above are summarized in Table 42, which lists flows 


into the household sector by sector and type of income. 


The Household Colum 
The household column contains purchases by households from the sectors 
of the Napa economy, purchases from outside the Napa economy (imports from 


the Bay area and the rest of the world), and taxes paid to government. 
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TABLE 42 


Flows into the Household Sector (Row Entries) by Sector and Type of Income, Napa County 


Dividends 
and 
interest Transfers 


Wages and 
proprietor 
Sector Total income 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--large 

medium 

small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Local government 


Other 
labor 
income Rent 


1,000 dollars 





(Continued on next page.) 
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TABLE 42--continued. 











Sector 






Wages and Other Dividends 
proprietor labor and 
Total income income Rent interest Transfers 


1,000 dollars 












Households 









3,110 





Bay area 40,357 












Rest of world 





1,750 










Federal and state 
government 









37,440 18,962 





Total 





211,520 149,968 





a/ Blanks indicate not applicable. 


Sources: 


Tables 39, 40, and 41, supra, pp. 122, 125, and 127, respectively. 


Robert H. Masucci, Dollar Volume of Agriculture's Transactions with Industry, U. S. Department of 


Agriculture Marketing Research Report No. 375, 1959, pp. 8-13. 


California Department of Employment, California Employment and Payrolls, Report 127, No. 28a; 
Report 127, No. 28b; Report 127, No. 28c; and Report 127, No. 28d, 


U. S. Bureau of the Census, U. S. Census of Population: 1960, Vol. 1, Characteristics of the Popula- 


tion, Part 6, California, 1963, p. 6-429. 


California State Chamber of Commerce, Research Department, Economic Survey Series, "Personal Income 
of California Residents, By Major Components, By Counties--1960," No. 16 (Sacramento, 1963); and 

U. S. Department of Commerce, Survey of Current Business, Vol. 44, No. 7 (July, 1964), p. 10, and 
Vol. 46, No. 11 (November, 1966), p. 6. 


Unpublished U. S. Bureau of the Census data on computer tape for 1960 Census of Population; data 
obtained through Gary Elsner (formerly with the Giannini Foundation, University of California, 
Berkeley) from the Michigan State University Computer Laboratory. 





Estimated purchases from the business sectors, local government, and 
households emerged from the development of the row flows discussed above. 

In addition, however, an amount equal to 11 percent of income was attri- 
buted to total payment for housing, based on the consumer expenditures survey. 
This amount was allocated as follows: $4.536 million was estimated as prop- 
erty taxes, comprising the bulk of household payments to local government, and 
$18.731 million was treated as net rental payment (net of taxes) and treated 
as a flow into the combined finance, insurance, real estate, and rentals sec- 
teas! This figure includes the imputed rental value of housing owned by con- 
sumers. The total flow into real estate, etc., includes an additional $8.461 
million for finance, insurance, and real estate as well as the estimated amount 


for rentals. 


Napa household flows into final demand sectors were set at these levels: 


1. State tax payments $ 2,496,000 
2. Federal tax payments 23,206,000 
3. Imports from the Bay area 11,420,000 
4. Imports from the rest of the world 7,400,000 
5. Net saving 6, 301,000 

Total $50,823,000 


These figures were estimated from the consumer expenditure survey and 
from outside data. Procedures involved the following steps: 
The income distribution for Napa families and unrelated individuals was 


developed for 1959 on the basis of 1960 Census of Population daca 2! 


This 
was updated to 1965 on the basis of growth in per capita income in money terms 
(as shown in Table 33). It was assumed that all income classes shared equally 


1/ All property taxes were allotted to their sector of origin, including 
households. Payments to the rentals sector, thus, are net of property taxes. 


2/ U. S. Bureau of the Census, U. S. Census of Population: 1960. Vol. Il..., 
pp. 6-250 and 6-435. 
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in the growth in income (26 percent). In addition, 11 percent was accounted 
for as underreporting of income. Operationally, income interval end points 
were multiplied by 1.40 (1.26 times 1.11), and the frequency within each re- 
defined interval was thus the same as the 1959 frequency in the original in- 
terval. Then new intervals, in terms of thousand dollar increments, were 
defined; and frequencies were assigned to these intervals by linear interpola- 
tion. Thus, in the 1959 Census, the income class $0-$1,000 contained 0.0859 
of the Napa County income units. By adjustment, it was then argued that the 
1965 income range for this frequency was $0-$1,400. Then 0.714 (or 10/14) of 
the new range fell within the interval $0-$1,000. It was assumed that 0.714 
times 0.0859 (or 0.0613) was a good estimate of the frequency in the latter 
interval. The distribution developed gave an overall average income of $8,608 
which checked with a target figure of $8,600 .2/ 

Given the estimated income distribution for 1965, the fraction of total 
income falling in a given class was calculated and used to weight the esti- 
mated fraction spent on a particular item by that class (see Table 33 for 
fraction spent on imports, etc., by income Clase ¥., Table 43 presents the 
income distribution data employed in this process. 

An overall average fraction was obtained and multiplied by total income 
to obtain spending on a given item. This was done for Bay area spending (or 
imports), rest-of-the-world spending, and state taxes. It was also the source 
of the rental estimate discussed above. 

Household saving was estimated as 4.8 percent of income, using United 
States dava2! This implied a savings figure of $10.150 million for the County. 

1/ Based on the adjusted average income of Table 5 ($6,835) times 1.26. 


2/ Interpolation was carried out for the $0-$5,000 income classes. 


3/ U. S. Office of Business Economics, Survey of Current Business, Vol. 46, 
No. 11 (November, 1966), p. 6. 
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TABLE 43 


Income Distribution Estimates, Family and Unrelated Income 
Napa County, 1959 and 1965 


Fraction of 
aggregate 
income re- 

Family and unrelated income, ceived by 
estimated frequencies income class, 


Less than 1,000 
1,000- 1,999 
2,000- 2,999 
3,000- 3,999 
4,000- 4,999 


5,000- 5,999 
6,000- 6,999 
7,000- 7,999 
8,000- 8,999 
9,000- 9,999 
10,000-10,999 
11,000-12,999 
13,000-14,999 
15,000-24,999 
25,000 and over 





a/ Overall average income for this distribution is $8,600. 
b/ Class assumed to have average income of $50,000. 


Sources: U. S. Bureau of the Census, U. S. Census of Population: 


1960. Vol. 1, Characteristics of the Population, Part 6, Cali- 
fornia, 1963, pp. 6-250 and 6-435; updating carried out on 


basis of Table 33, supra, p. 89; and for estimating procedures, 
supra, p. 88. 
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However, from this amount there was subtracted $1.349 million of new construc- 
tion, treated as a component of savings which appeared previously as part of 
the flow to the construction gechoe In addition, $2.5 million was sub- 
tracted as representing the portion of savings flowing into finance, etc., 
in the form of life insurance presi </ Hence, a net savings figure of $6.301 
million emerged. 

It may be noted that this net savings figure may be viewed as an offset 
to net investment other than construction, which was not estimated explicitly 
but which is an implicit component of the rest of the world sector. Since 
investment is usually treated as a final demand sector in any event, no par- 
ticular problem arises because of this implicit rather than explicit treatment. 

Finally, federal income tax is estimated as $23.206 million. This exact 
figure is a residual amount forcing the household column to add to the house- 
hold row. It is close to the estimate of federal taxes obtained from the con- 
sumer expenditure survey, which was $26.651 million. However, if the United 
States effective average tax rate of 0.101 is eed the resultant estimated 
federal tax for Napa County is $21.1 million. Hence, the $23 million figure 
can be viewed as a compromise value as well as a balancing item. 


1/ In U. S. Bureau of Labor Statistics, op. cit., new construction by house- 
holds is 0.36 of total construction. This was applied to the household flow 
into construction. 


2/ In Institute of Life Insurance, Life Insurance Fact Book, 1965 (New York: 
Institute of Life Insurance, 1965), p. 6, a chart indicates that approximately 


one-fourth of individual savings is in the form of life insurance. 


3/ U. S. Office of Business Economics, Survey of Current Business, Vol. 46, 
No. 11 (November, 1966), p. 6. 
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The Flow Table and Technical Coefficient Matrix 


The component parts discussed in this section are combined into the Napa 
County flow table in Table 44. 

Given total output for each sector, equal to the row sum of that sector, 
import flows into the economy were obtained by subtracting the sum of the 
colum entries for the first 13 sectors (through households) from the row sum. 
(However, in the case of households, imports were estimated directly as noted 
above.) 

As one of the columns of final demand, a "tourist" sector was set up. 
Estimates for tourist spending were developed from survey data and interviews. 
Tourist spending flows occur in wineries, trade, and services as might be 
expected. 

Table 45 is an aggregated version of Table 44, showing flows by sector 
into exports, households, and County purchases other than by households. (Ex- 
ports include sales to the Bay area, rest of the world, state and federal 
governments, and tourists.) These flows are then shown as a percentage of 
output of the sector involved. It is clear that Napa County is highly export 
oriented in terms of the percentage distribution of its sales. This is not 
too surprising, perhaps, in the light of its relatively small size. Even the 
trade and small manufacturing sectors have a significant portion of their sales 
flowing into exports, while livestock, agriculture, wineries, and large manu- 
facturing exports approach 100 percent of sales. 

With respect to share of total exports, households and large manufactures 
are the leading sectors with 35 and 30 percent, respectively, followed by 
trade, wineries, and livestock agriculture, each with 6 to 7 percent of the 
total. (The household share reflects the large amount of outside County em- 


ployment of Napa residents.) 
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Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--large 
medium 
small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Local government 


Households (income to 
Napa residents) 


(Subtotal) 


Imports, income payments 

to non-Napa residents, 
taxes to state and federal 
government, and net savings 
by households 


Total 


a/ Blanks indicate zero or not applicable. 


Livestock 


agri- 
culture 


142 


360 
484 


3,498 


(4,652) 


304 


811 
230 


4,012 


(10,685) 


116 


276 


123 


1,885 


(2,477) 


276 


374 
175 


3,916 
(5,062) 


TABLE 44 


Flow Table for Napa County Economy, 1965 


Whole- 
sale 
and 

Manufactures retail 


trade 


88 

54 

50 
2,950 
27,904 
871 


659 


7,750 


4,374 


1,561 


24,889 


(72,849) 


Cc 


1,420 134 


698 395 
387 92 


20,091 7,549 


(23,866) 


(18,673) 


Finance, 

insurance, 
onstruc- | real estate, 
and rentals 


49 
85 
290 
585 


699 


359 
137 


21,993 


(24,197) 





Transpor- 
tation, 
communi- 
cation, and 
utilities 


88 


7,596 
(8,696) 


16,279 


(18,604) 


298 
172 
3,058 
88,544 
22,869 


3,781 


27,192 


6,134 
5,008 


3,110 


(160,697) 


211,520 | 102,379 


Federal 
and state 


Tourists government 


8,130 
14,220 
14,474 
71,247 

* 7,247 

9,765 
137,289 | 
32,169 
21,305 


40,019 


19,558 
19,173 


211,520 


227,404 


833,520 
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Sector 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--large 
medium 
small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 





TABLE 45 


Aggregated Input-Output Flow Table, Napa County 


Flows by destination 
Sector 
share 


of all 
Exports Exports exports 


percent 
2,497 
14,072 
14,180 
67,489 
5,328 
2,116 
15,596 
7,100 


11,149 


a/ 


(Continued on next page.) 





TABLE 45--continued. 


Sector 


Local government 


Households 
227,404 


Total 


a/ Blanks indicate not applicable. 
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Source: 


160,697 


Flows by destination 


Exports 


128,683 


2175835 


Aggregated data of Table 44, supra, p. 138. 


holds 


26.12 





b/ Transfer payments to local governments from state and federal government. 





Table 46 concludes the work of this section by presenting the technical 
coefficient matrix. This consists of entries in a given column of the flow 
table divided by the output of the column sector. It may be interpreted as 
showing the cost structure for each industry in the economy. The next section 
presents the interdependence coefficient matrix for each of the alternative 
models discussed earlier. These matrices are then applied in analyses and 
forecasts for the Napa economy. 


APPLICATIONS OF THE INPUT-OUTPUT TABLES 
FOR THE NAPA COUNTY ECONOMY 


The Interdependence Coefficient Matrices 


The interdependence coefficient matrices were obtained for the three 
models set forth above. These were (1) the 1l-sector model with the business 
sectors endogenous; (2) the 12-sector model with the business sectors plus 
local government endogenous; and (3) the 13-sector model with business sec- 
tors, local government, and households endogenous. The interdependence coef- 
ficient matrices for these models appear as Tables 47, 48, and 49, respectively. 

Each table lists column totals; the column total for an individual sector 
can be interpreted as the total multiplier effect, given an expansion of $1.00 
in final demand on that sector. This value equals the expansion of all Napa 
production in response to the original $1.00 increase, including that $1.00. 

In the 1l-sector model, the multiplier effects range from 1.052 for live- 
stock agriculture to 1.737 for. construction. Wineries with 1.545 and whole- 
sale and retail trade with 1.443 have relatively large multipliers. 

The 12-sector model is quite similar to the 1l-sector model since local 


government, now treated as endogenous, is a relatively small sector in dollar 
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i] 
ry 
- 
nN 
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Crop agriculture 

Livestock agriculture 

Wineries 

Manufactures --large 
medium 
small 

Wholesale and retail trade 

Services 

Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Local government 
Households 

(Subtotal) 

Imports, income payments 
to non-Napa residents, 
taxes to state and federal 


government, and net savings 
by households 


a/ Blanks indicate zero or not applicable. 


Source: Aggregated data of Table 44, supra, p. 138. 





+11070 


+01993 


-00381 


+02005 


-02288 
-17011 


«42497 


(.77245) 


«22755 


Livestock 





- 24181 
+01140 
-00345 
-05631 
00499 -00235 
-00387 -00725 
04553 
+00999 +02100 
-02531 +05603 
+ 03404 +01589 
«24599 «27720 
(.32714) 
+ 67286 | - 26178 





The Technical Coefficient Matrix 


Manufactures 


Wineries 


-01388 
-00081 


-00216 


-00387 


-01436 


+06456 
-01649 
-19229 


(.73822) | (.30842) 


+69158 


-00676 


- 00386 


-01601 


- 03808 
+01697 


+ 26012 


(.34180) 


+ 65820 


TABLE 46 


Small 


+00513 


-01649 
-00184 


00942 


-02826 


-03830 
-01792 


+40102 


-48162 


Whole- 


sale 
and 


retail 





02149 
«20325 
- 00634 


00481 


05645 


-03186 
-01137 


-18129 


(.51838)  (.53063) 


+46937 


i 
| 
! 
| 


Services 


+01234 
-02325 


-00389 


+04414 


-02170 
+01202 
«62455 


(.74189) 


+25811 






Finance, 


insurance, 
| real 
Construc- | estate, 
tion and rentals | 
| 
‘ 
i 
o #11345 
03239 
01027 00122 
+13349 -00212 
-01169 00725 
-19169 01463 
- 00629 +01747 
-01854 00897 
00432 + 00342 
+ 35433 + 54956 
(87646) (60464) 
+12354 -39536 


Transpor- 


cation, and 
utilities 


-00501 
-00389 


-02516 


-01769 
+ 00450 


+ 38838 


(.44463) 


-55537 








-05122 
-00010 


+02024 


+01606 


- 03364 


- 84906 


-02968 






House- 
holds 


-00185 
- 00046 
+ 00019 
+ 00141 
- 00080 
+ 01446 
+41864 
+10812 
-01788 


+12856 


-02900 


-02368 


| 
| 
| 
! 
! 


+01470 


(297032) , (.75972) 


‘ 


+ 24028 
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he 
- 
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TABLE 47 


Eleven-Sector Interdependence Coefficients Matrix (of Size 11 x 11) for the Napa County Economy 


ica aati da 
Wineries 






















Whole- Trans por- 


















sale Finance, 
Livestock and insurance, 
agri- retail real estate, 





culture trade Services and _ rentals 



























































































































































































































| 


Transportation, communi- 
cation, and utilities 


Crop agriculture 1.000331 - 003034 | + 244850 000042 _ .000112] .000054|] .015769 -000373 - 002623 + -000076 -000083 | 
Livestock agriculture «000003 1.000000 - 000303 -000000 000001 | .005217| .000142 - 000068 -000091 - 000008 000001 
| Wineries -000017 -000004 1.011544 000002 | .000005; .000002}; .000814 + 000019 - 000135 +000003 «000004 | 
' Manufactures --large - 000080 -000031 -006644 . 1.014114} .000047; .000067} .001520 - 000132 +142609 -002128 - 000062 | 
medium -110765 - 000346 -032475 -000837 | 1.000027 | .000025; .002490 - 000086 - 040608 -000610 -000028 | 
' small - 000675 -000215 -059135 -000153 | .000275| 1.017005} .027831 -013328 -017761 -001687 -000237 
Wholesale and retail trade +026450 -006700 - 020032 003406 | .008970; .003116 | 1.257816 -029813 + 209234 -006114 006689 
Services - 004730 «004132 -010325 004355} .004224| .010052} .009172/} 1.004678 -017110 -007739 004223 
| Construction + 000605 - 000248 -057689 -000327 | .000379{ .000579} .008889 001044 1.238856 -018479 000522 
| Finance, insurance, real 
_ estate, and rentals 024713 -011487 -032716 016951 | .018021 | .031002 | .075055 -047869 -025123 1.018951 -026670 
| 
| 


































-028826 -026278 -069735 067057 | .039339 | .041446| .043578 «024174 +042504 +010255 1.018589 














Total 1.197195 





1.052475 1.545448 | 1.107244 | 1.071400 | 1.108565 | 1.443076 | 1.121584 1.736654 1.066050 1.057108 





Source: Matrix inversion using ll-sector technical coefficient matrix from Table 46, supra, p. 142. 
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Source: 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures-—-large 
medium 
small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Local government 


Total 


1.000480 


-000005 


+000024 
-000598 
+110931 
+000990 
-038376 
+0049 34 


-005073 


+028450 


-035313 
+ 172876 


1.398050 


Matrix inversion using 12-sector 


Livestock 
agri- 
| culture 


| 003064 
1.000001 
.000005 
000135 
.000379 
.000278 


-009107 


' 001149 


| +027588 


~034899 


1.093019 


-004173 


Wineries 


+ 244902 
+ 000303 
1.011546 
- 006826 
+ 032534 
+059245 
+024210 
+010397 


+059254 


-034026 


-072008 
-060567 


1.615818 





| 
| 
| 


Manufactures 
| Large | Medium | 
000057 | .000127 
000000 | .000001 
000002 } .000006 
1.014165 | .000099 
-000854 | 1.000044 
-000185 | .000307 

004594 

-004375 | .004245 
000772 | .000829 
017323 | .018397 ; 
+067704 039993 | 
.017223 | 017412 | 








TABLE 48 


000070 
+005217 
+ 000002 
000124 
«000044 
1.017039 


j 





-015784 
+000142 


-000815 


{ 
-001574 | 


+002507 
-027864 


.010171 | .004419 | 1.259071 
1 


-010074 


-001068 


-031411 


+042155 


-018890 





-009193 
+009359 


«075448 


+044261 
+018194 


H H 
1.127254 | 1.091631 - 1.130513 | 1.464212 


technical coefficient matrix from Table 46, supra, p. 142. 


Services 
-000385 
-000068 
-000019 
-000171 
-000098 
-013352 
+030711 

1.004693 


-001381 


+048150 


+024663 
+013019 


1.136710 


Cons truc- 


tion — 
- 002633 
-000091 
-000135 
+ 142645 
-040619 
-017783 
«210064 
+017124 


1.239167 


025383 


+042956 
-012041 


1.750641 


Twelve-Sector Interdependence Coefficients Matrix (of Size 12 x 12) for the Napa County Economy 


Finance 
insurance, 
real estate, 
and rentals 


-000080 
.000008 
-000004 
-002139 
-000614 
-001694 
-006381 
007743 
+018579 


1.019035 


-010401 
+ 003867 


1.070545 









Trans por- 


tation, 
communi- 


cation and 
utilities 


- 000088 
+000001 
-000004 
-000077 
-000033 
-000246 
-007023 
+004229 


-000647 


«026775 


1.018770 
- 004830 


1.062723 


Local 


government 


- 000866 
-000009 
+000044 
+ 003004 
-000961 
+001824 
-069083 
-001184 
-025880 


+021649 


+037577 
1.001401 


1.163482 
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Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--large 
medium 
small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Local government 
Households 


Total 


Crop 
agri- 
culture 
1.009070 
-000608 
-000562 
-005586 
- 113821 
+029273 
+572859 
+ 118505 


-034220 


-197765 


089625 
+ 206967 
+995395 


3.374256 


TABLE 49 


Thirteen-Sector Interdependence Coefficients Matrix (of Size 13 x 13) for the Napa County Economy 


Livestock 


1.000282 
-000256 
-002459 
001725 
-013452 
+ 258056 
-057072 


-014726 


-091104 


-052885 
-050778 
+ 463631 


2.013491 


Wineries 
+ 252229 
-000818 

1.012005 
-011081 
-034998 
-083370 
+ 480104 
- 107269 


-084115 


+178445 


+ 118334 
+089645 
+ 849035 


3.301448 


-003394 
-000235 
-000211 
1.016103 
-001977 
-011172 
«212237 
048497 


012095 


-083101 


-088803 
«030467 
+ 386704 


1.894996 


004212 
-000288 
-000262 
-002471 
1.001418 
-013757 
- 264342 
-058253 


-014690 


098914 


+065821 
+033624 
+ 473356 


2.031408 


-006305 
005655 
-000392 
-003744 
002141 
1.037568 
«392354 
- 092506 


-022223 


+ 154301 


+081575 
+043634 
+ 722470 


2.564868 


-020203 
000453 
-001091 
-004140 
-003994 
042413 
1.534012 
067615 


«024352 


+ 162544 


+072199 
-035731 
+ 512036 


2.480783 


Source: Matrix inversion using 13-sector technical coefficient matrix from Table 46, supra, p. 142. 


Services 
-009559 
+000712 
-000593 
-005498 
-003184 
+043559 
+ 601556 

1.125991 


032511 


+ 228984 


-082670 
049429 
1.063115 


3.247361 


Construc- 
tion 


+010321 
+ 000630 
-000616 
-147109 
-043205 
+043095 
+ 688392 
- 118763 


1.265252 


- 176909 


-091561 
+042550 
«890816 


3.519219 


Finance, 
insurance, 


real estate, 


and rentals 
-007850 
-000554 
-000490 
006651 
-003228 
-027279 
+ 489862 
+ 110477 


+044945 


1.172193 


+ 059530 
+034705 
+900412 


2.858176 


Transpor- 


tation, 
commun i - 


cation, and 


utilities 
- 005687 
-000394 
-000354 
-003328 
-001916 
-018681 
+355396 
-078254 


-019645 


-137133 


1.054170 
-027051 
- 648794 


2.350803 


ogee ead 
government | Households 


-012913 -013369 


-000855 + 000938 
- 000798 - 000836 
-010000 -007763 
-005014 - 004497 
-041490 044019 
-818681 - 831853 
+160465 -176759 


066758 045364 


-259108 + 263516 


~113748 +084529 


1.049213 -053058 
1.396017 1.549205 


3.935060 3.075706 














terms. Here, the multipliers range from 1.063 for transportation, communica- 
tion, and utilities to 1.751 for construction. The multiplier effect for all 
sectors increases, which must occur given an additional sector endogenous. The 
increase is particularly pronounced for crop agriculture, reflecting property 
taxes to local government. 

In the 13-sector model, the inclusion of households has an important im- 
pact on the size of the multipliers, which now range from 1.895 for large manu- 
factures to 3.935 for local government. The household multiplier per se is 
3.076. 

Differences in multipliers clearly reflect differences in export activity. 
The greater the exports relative to sales, the smaller the multiplier effect. 
This seems intuitively obvious; the less a sector is tied to the local economy , 
the less of an impact on the local economy there will be from an expansion of 
that sector's sales. This explains the results obtained above. Thus, livestock 
agriculture is highly export oriented and has a low multiplier. Local govern- 
ment is highly localized and has the highest multiplier. Again, the manufactur- 
ing sectors show this pattern clearly in the 13-sector model. Multiplier effects 
increase as we move from large to medium to small manufactures where export 
orientation decreases as size decreases. The figures are 1.895, 2,031, and 
2.565, respectively. This pattern does not occur in the 1l-sector and 12-sector 
models where multiplier effects are roughly equal for the manufacturing sectors. 
Hence, the 13-sector results must reflect the pattern of payments to households, 
with an increasing portion of returns on capital flowing outside the County 
as size increases / 


1/ This result seems applicable to the study of "dual economies" in the 
analysis of developing economies. 
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It must be noted, as a critical aside, that multiplier effects ought not 
be interpreted as good per se unless one believes in growth for its own sake 
without regard to profitability or welfare. Thus, it would be rather naive 
(or at least involve a narrow point of view) to conclude that expansion of 
small (local) manufactures is "better" than that of large (export oriented) 
manufactures because it implies greater growth of economic activity and popu- 
lation. This neglects the rather important real-life criterion of profita- 
bility. It may be profitable to expand large manufactures and unprofitable 
to expand small manufactures. 

Input-output analysis can be used to answer questions posed in the form, 
"What will happen if . . .?" Even if value judgments are specified beforehand, 
it is less applicable to questions as "What should happen?" The example of 
multiplier effects is a case in point. The basic economic question of optimal 
allocation of resources is not taken up here. 

In what follows, some applications of the present input-output tables 
are made to aspects of the Napa economy and to forecasts thereof. The stric- 
tures above should be borne in mind in viewing these applications. In addi- 
tion, the analysis must be viewed as experimental and exploratory. Often a 
good deal of guesswork was necessary to complete the work of a particular 
phase. Further refinement would be possible given detailed study of the prob- 


lems involved. 


Analysis and Conditional Forecasts for the Napa County Economy 
Using the Input-Output Tables 


The following cases will be treated by applying the input-output tables 
developed in this study: (1) an example of the impact of large manufactures 
expansion; (2) the impact of Mare Island employment; (3) the impact of Lake 


Berryessa development in terms of tourist spending and induced housing; and 


<uhi< 


(4) the tepeet under each of three alternative land-use policies--development 
of the National Vineyard, continuation of the present Agricultural Preserve, 
and a return to conditions that held prior to the creation of the Preserve. 
These cases may be viewed as conditional forecasts (forecasts conditional on 
a specific event or development). In all cases, 1980 is the forecast target 
date. Then a general forecast for 1980 is presented on the basis of avail- 
able information, following the present section and concluding the work of 
this study. 

The first four cases involve the application of the 13-sector model, 
treating households as endogenous. This assumption is useful in these cases 
for the impact on household income and population can be traced out, given an 
initial change. In the general forecast, by contrast, population values are 
given by outside forecasts, and households are treated as exogenous. Here 
the 12-sector model was employed. 

As initial items in developing projections, per capita income, popula- 
tion, and aggregate income are projected for Napa County in Table 50. Popula- 
tion is projected on the basis of an assumed 2.5 percent annual growth rate 
(Table 32 and attendant discussion). Per capita income was projected as 
follows: California per capita income grew at a rate of 1.5 percent in the 
1948-1963 period (as opposed to a United States rate of 1.8 percent) .2/ Napa 
per capita income, as a ratio of California per capita income, has trended up- 
ward over time. Information on this ratio appears in Table 6 and was plotted 
on a graph. A freehand fit to these points yielded forecasts for the ratio 
of 0.91 in 1970, 0.95 in 1980, and 1.00 in 2000 and thereafter compared to a 


1965 value of 0.874. These considerations implied that Napa per capita income 


1/ U. S. Office of Business Economics, Survey of Current Business, Vol. 45, 


No. 4 (April, 1965), p. 26. 
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TABLE 50 


Projections of Per Capita Income, Population 
and Aggregate Income, Napa County 
1965, 1980, 2000, and 2010 


Per capita Aggregate 
Year income Population income 


1,000 dollars 


Sources: 
1965: 


1980, 2000, and 2010: 


75,760 211,520 
110,000 417,340 


181,000 970,703 


232,000 1,445,128 





Table 6, supra, p. 17. 


Per capita income--obtained using Cali- 
fornia growth rate and projected increase 
in Napa County level relative to Califor- 
nia. California rate based on U. S. Office 
of Business Economics, Survey of Current 


Business, Vol. 45, No. 4 (April, 1965), 


p. 26. 


Population--obtained using 2.5 percent 
growth rate, Table 32, supra, p. 85. 
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in 1980 would be 1965 income ($2,792) times the California growth rate effect 
(1,25 of (1.015) ) times the increase-in-ratio effect (1.087). The resultant 
was $3,794. Similar considerations led to a year 2000 per capita income of 
$5,363 and a 2010 figure of $6,229 2/ The multiplication of population and 
per capita income yielded aggregate income. Napa aggregate income is pro- 
jected as roughly $400 million in 1980, $1 billion in 2000, and $1.5 billion 
in 2010, relative to a 1965 figure of $211.5 million. 

The remainder of this section is devoted to the impact and forecast studies 


outlined above. 


Impact of Large Manufactures Expansion 


Kaiser Steel has a contract to fabricate segments of steel lining for 
tunnels throughout the 18 miles of underground tracks of the Bay Area Rapid 
Transit District (BART). The amount of the contract is $16 af Viton! 

The impact of this contract might be investigated as follows: Let us 
assume the life of the present program is four years on the basis of the 
BART schedule 2! This yields an estimate of $4 million of fabrication per 
year. This full amount may be an increment to Kaiser production, and that will 
be assumed here. (Alternatively, part or all may have replaced other work.) 
The contract may be a one-time situation, with no additional work beyond the 
four-year term assumed above. However, if BART expands its lines, the work 
may go on for an additional time. 


1/ Assuming three persons per household. This is equivalent to average con- 
sumer unit income of around $18,500. 


2/ "Jaws for Bay Transit Tunnels," San Francisco Chronicle, January 3, 1967, 
p. /« 


3/ This assumption seems reasonable on the basis of telephone conversations 
with Kaiser Steel and BART officials, February 23, 1967. 
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Table 51 exhibits the resultant expansion by sector for both the 12-sector 
and 13-sector models. The 13-sector model appears applicable in gauging the 
full impact of the change per year since it exhibits induced employment effects-—- 
in particular, the spending of additional workers brought into the economy. 

(The 12-sector model might be applicable only in the rather extreme case where 
increased employment came by way of the hiring of unemployed persons who were 
receiving approximately the same level of income while unemployed. In this 
case, if there were a negative offset to household spending equal to new wages 
generated, then the 12-sector results would appear applicable.) 

For the 13-sector model, the $4 million expansion in large manufactures 
leads to an additional $64,000 expansion in that sector, to an additional $53,000 
expansion in other manufactures, to a $1.8 million expansion by all other pri- 


vate sectors, and, finally, to a $1.5 million expansion in household income. 


Impact of Mare Island Employment 

As noted above, a number of Napa residents are employed at the Mare Island 
Shipyard. That employment in 1965 was approximately 2,500 pares! Given 
the average income for families and unrelated persons of $8,600 from Table 43 
and assuming that this applies to the 2,500 persons employed at Mare Island, 
total income of $21.5 million is estimated as having been obtained from Mare 
Island employment. Given the household interdependence coefficient of 1.55 
(Table 49), it can be inferred that Mare Island employment generates $33.3 
million of Napa County income. Put another way, the loss (or gain) of a job 
at Mare Island implies a cumulative ultimate loss (or gain) of 1.55 jobs in 
the Napa County economy. 


1/ Information secured from the Employment Office, Mare Island Naval Ship- 
yard, March 25, 1967. 
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TABLE 51 


Estimated Impact of a $4 Million Expansion in Final Demand 
for Large Manufactures by Sector, Napa County 


ee Sepa 
12-sector 13-sector 
Sector model model 
1,000 dollars 


Crop agriculture 
Livestock agriculture 


Wineries 


Manufactures--Large 


medium 
‘small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Local government 


Households 





a/ Not applicable. 


Sources: Application of 12-sector model and 13-sector model 
from Tables 48 and 49, Supra, pp. 144 and 145, respectively. 
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Impact of the Lake Berryessa Development 


The impact of Lake Berryessa on the Napa economy can be viewed in two 
parts: (1) that due to tourist expenditures and (2) that due to induced 
housing. The first is relatively easy to quantify and treat within an input- 
output framework. The second poses much more difficult problems. In both 
parts, the 13-sector model is relevant for the Lake Berryessa development 
clearly has generated employment and population growth. 

In handling the impact of tourist expenditures, 1965 spending was set 
at $1.430 million at the Lake Berryessa resorts plus a net figure of $50,000 
to local government. (This latter item refers to a rounded figure for Lake 
Berryessa Park Commission receipts, net of the franchise fees from concession- 
aires. The latter was omitted to avoid double counting.) Of the resort sales, 
40 percent was allocated to retail trade, covering sales of eating and drink- 
ing places, and 60 percent was allocated to nenyieen 

Sales in 1980 were set at 2.5 times the 1965 level on the basis of the 
forecast developed above. The resultant impact on the Napa economy is esti- 
mated in Table 52. The total output generated is 2.97 times the initial 
sales. Household income generated is $1.275 million. Given a per capita 


2/ 


income of $2,792 in 1965, estimated induced population growth is 457.— Per 


capita income is projected as $3,794 in 1980 .2/ This implies a 1980 induced 
population total of 840, given a household income increment of $3.187 million. 


1/ Based on telephone conversations with Lake Berryessa resort operators, 
January, 1967. 


2/ This squares well with the concessionaire and park employment figure of 
around 100 as noted in the section on Lake Berryessa operations, supra, p. 70. 
Given 3.0 persons per family unit and a household interdependence coefficient 
of 1.5, then 100 employees corresponds to a population of 450 (100 times 3 
times 1.5). 


3/ The source of this projection is discussed above. 
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Sector 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--Large 

medium 

small 
Wholesale and retail trade 
Services 


Construction 


Finance, insurance, real 
estate, and rentals 


TABLE 52 


Impact of the Lake Berryessa Development 


Impact of tourist expenditures 


Estimated maximum 
impact of 
induced housing 
Final Resultant 





(Continued on next page. 
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TABLE 52--continued. 


Estimated maximum. 
impact of 
induced housing 


act of tourist expenditures Final Resultant 
Final demand Resultant output demand output 


Sector 1965 1980 1965 1980 1980 1980 
1,000 dollars 
34,108 
34,108 


Transportation, communi- 
2,883 


cation, and utilities 
1,810 


Local government 
52,840 


Households 
104,506 


Total 





a/ Blanks indicate zero. 


Source: See section, Impact of the Lake Berryessa Development, pp. 154-160. 





Turning to induced housing, Table 52 lists the estimated maximum impact 
of housing induced by the Lake Berryessa development as of 1980. Details 
involved in the development of this estimate appear in Table 53. 

Farnum Kerr Associates and Frederick L. Hotes list projections of Napa 
population and of Lake Berryessa-Capell Valley population for 1981 and 2010 2/ 
(Capell Valley growth is usually treated as attributable to the Lake Berry- 


2/ 


essa development.—') The Berryessa-Capell population is given in terms of 
a resident-nonresident breakdown, and 1981 is treated as equivalent to 1980 
in the present application. 

The Kerr Associates-Hotes figures show the Berryessa-Capell region grow- 
ing at a markedly faster rate than the County so that its share of County 
population moves from less than 1 percent in 1960 to over 5 percent in 1981 
and to 9 percent in 2010. 

This projection is in marked contrast to that made by the Napa County 
Planning Department as shown in Table 53. Here, Berryessa's share of County 
population declines between 1966 and 2000 and is always less than 1 percent 
of the total. For the 1966-2000 period, the projected Napa County population 
growth rate here is 3 percent, while the Berryessa growth rate is 2.2 percent. 

The estimated population impact of the Berryessa Highlands development 
is also shown in Table 53,2/ The resident population here is above the Napa 
County Planning Department figure and about one-seventh of the Kerr Associates- 
Hotes figure. The nonresident population figure is more than half the Kerr 
Associates-Hotes figure. Since the Berryessa Highlands development can be 

1/ Table 31, supra, p. 82, for corresponding land-use projections. 
2/ For an example, see Waelti, op. cit. 
3/ Based on the discussion in the section, Other Key Growth Sectors, 


supra, pp. 68f£. 
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Farnum Kerr Associates and 
Frederick L. Hotes 


(1) Napa County population 
(2) Resident population 


Lake Berryessa area 
Capell Valley 
Total 


Nonresident sopuinttion® 


Lake Berryessa area 
Capell Valley 
Total 


Lake Berryessa-Capell Valley 


as fraction of Napa County 
(resident) 


Napa County population 
exclusive of Lake 
Berryessa-Capell Valley 


(6) Lake Berryessa-Capell Valley 


if same growth 


(7) Additional population (above 


Napa County growth rate) 
Napa County Planning Department 
(8) Napa County population 
(9) Lake Berryessa population 
(10) Lake Berryessa/Napa County 
Estimated Population in Lake 
Berryessa Highlands (Lake 
Berryessa area) & 

(11) Resident 


(12) Nonresident 


TABLE 53 


Population Data on Lake Berryessa Area 
1960, 1966, 1980, 2000, and 2010 


1980%/ 1966/1960 _| 1980/1960 


149 ,680 


4,030 
4,350 
8,380 


6,100 
2,800 
8,900 


141,300 
870 


7,510 


65,890 120,3372/ 
298 g25d/ 


+0045 -0077 


399,690 


363,690 


2,235 


33,765 


217,210 


1,450 


+0067 





(Continued on next page.) 
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TABLE 53--continued. 





a/ Farnum Kerr Associates and Frederick L. Hotes use 1981 as their projection date. 


b/ Blanks indicate estimate for year and area not developed. 


c/ Refers to "weekend summer home population." 


d/ Interpolated on the basis of implicit growth rates, Napa County Planning Department (cited below): growth rate for Napa--.03; 
growth rate for Lake Berryessa--.022 (1966 population level used as base). 


e/ It is assumed that 400 homes are those of residents and 1,600 of nonresidents. In addition, it is assumed that average family 
size is three persons-—-leading to the population estimates presented. 


Sources: 


(1) and (2): 


(3): 
(4), @):s (6), and (7): 
(8), (9), and (10): 


(11) and (12): 


Farnum Kerr Associates and Frederick L. Hotes, Napa County Water Needs Study and Plan (Napa, Cali- 
fornia, 1961), pp. A-9 and A-17. : 


Ibid., p. A-18. 
Calculated. 


Napa County Planning Department, Population Data of Napa County (Napa, California, 1966), Tables 8 
and 9, pp. 19 and 20, respectively. 


From information developed in section, Recent Housing Development (supra, p. 74). 








viewed as one of a number of present and prospective developments, the Kerr 
Associates-Hotes figure seems fairly reasonable. (The full impact of the 
Berryessa Highlands development is projected for 1975; it is argued here, then, 
that there will be additional developments started in the next 5-10 years to 
more or less confirm the Kerr Associates-Hotes projection.) 

Accepting the Kerr Associates-Hotes estimates, the following procedures 
were employed: The Napa County population, exclusive of Berryessa-Capell, was 
obtained by subtraction; and 1980 as a fraction of the 1960 population was ob- 
tained. The same growth fraction was applied to the 1960 Berryessa-Capell 
population, giving the 1980 population for the region if it grew at the same 
rate as the rest of the County. This was subtracted from the total population 
for the region to yield an increment above the County growth pattern, presum- 


ably induced by Lake Berryessa deeioniene 


This is a maximum estimate be- 
cause it involves the assumption that this induced growth stems from the in- 
migration of persons who would not have been Napa County residents in the 
absence of Lake Berryessa. Insofar as some of the growth (above the level 
corresponding to average County growth) may involve relocation of Napa County 
residents, this figure is an overstatement. 

The induced resident population, then, was estimated as 7,510 in 1980. 
It was now assumed that the nonresident population spent one-sixth of its time 
and income in Napa County (assuming one full month of residence and one week- 
end per month for the rest of the year at the Berryessa home). This yielded 
an increment of 1,480 person-equivalents (8,900 divided by 6). Hence, total 
induced population was set at 8,990 (7,510 plus 1,480). This population figure 
was multiplied by the projected 1980 per capita income figure of $3,794 to 


1/ This is similar to a procedure applied by Waelti, op. cit. 
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yield a total household income figure of $34.108 million. Treating this as 
final demand generated the induced output presented in Table 52. 

Treating the household income as a component of final demand is legiti- 
mate, in a strict sense, if all residents involved are (1) employed outside 
the County or (2) retired with income consisting of property income obtained 
outside the County. However, for residents actually employed in the County, 
it would appear that essentially the same results would be obtained if these 
residents had been attracted in from outside the County. In this case, supply 
can be viewed as generating a demand as it were; the increased labor force 
would generate increased sales by industries in the economy. Increased sales 
to the export market would be a component of final demand, and the same sort 
of effects would be generated as those presented here. However, in the ex- 
treme case where all residents involved are employed inside the County, the 
final equilibrium situation would appear to involve total household income of 
$34 million rather than the induced figure of $53 million; on the other hand, 
sales by other Napa sectors could be expected to be well above those presented 
in Table 52. This problem arises because it is not obvious whether the house- 
hold income increment is to be treated as a component of final demand or as an 
addition to total sales only. 

In any event, results here are well above those generated by tourism; as 


noted above, however, there may be some overstatement of impact. 


Impact of Grape Land Preservation 


Grape land preservation has been discussed in some detail in earlier 
sections of this report. At this point, the input-output tables will be used 
to gauge the impact of alternative preservation policies. The alternative 
policies are (1) establishment of a National Vineyard, (2) continuation of 


the present Agricultural Preserve, and (3) a return to previous zoning. By 
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use of the Kerr Associates-Hotes land-use projections of Table 3l, it was 
shown that 3,115 acres of land are at issue. This is the projected incre- 
ment of land in 1980 that would move into urban use in the Calistoga, St. 
Helena, and Oakville-Rutherford area if there were a return to previous 
reding 

In considering the alternative policies here, the National Vineyard will 
be compared to the situation given a return to previous zoning. It will be 
shown that marked differences in impact occur between these policies. Then 
the National Vineyard will be compared to the Agricultural Preserve. Results 
under these policies will be shown to be approximately of the same order of 
magnitude so that they are quite similar in economic impact. 

In considering the National Vineyard versus a return to previous zoning, 
the starting point is that all of the 3,115-acre projected increment in urban 
use is retained in agriculture, given the National Vineyard. A maximum esti- 
mate of the impact can then be obtained by estimating incomes generated under 
the alternative distributions of land use and applying this income in the 
input-output 13-sector model. 

This is the maximum impact because it disregards possible substitutions. 
Thus, much, most, or even all of the projected residential and industrial ex- 
pansion of 3,115 acres might simply occur in another part of the County. It 
seems likely, however, that some net reduction of total expansion would in 
fact occur. A conservative guess might place this at 10 percent of the total; 
that is, given the National Vineyard, it is guessed that 90 percent of the 


1/ The Kerr Associates and Hotes date of 1981 is set as 1980 here. For 1980 
the projections are 17,450 acres in agriculture and 5,005 acres in urban use. 
For 2010 the projections are 13,440 acres in agriculture and 9,520 acres in 
urban use. Urban use in 1961 is estimated as 1,890 acres; Table 31, supra, 

p. 82: 
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projected expansion--or 2,800 acres--will occur elsewhere in the County and 
10 percent--or 300 acres--will not occur. Of course, a rigorous estimate of 
a "proper" percentage here is an extremely difficult problem, and no attempt 
to solve it will occur beyond the arbitrary 10 percent guess. 

Nevertheless, it is plausible that some reduction will occur under the 
hypothesis that demand for housing and industrial land is not perfectly in- 
elastic. The removal of acreage reduces supply (shifts total supply to the 
left) so that some price increase and quantity decrease is likely. The quan- 
tity decrease corresponds to a reduction in household income and industrial 
output in the present analysis. 

Income generated under agricultural land use is estimated as follows: 
The 1961 distribution of land was estimated as 0.65 in vineyards, 0.25 in 
orchards, and 0.10 in pasture, based on the Kerr Associates-Hotes land-use 
map for 1961.2/ The value of grape production per acre was investigated for 
the period 1955-1965 using values obtained from Table 14 deflated by the gen- 
eral price level. An upward trend was manifest, and a 1980 projection of 
$550 an acre was made on the basis of this trend. Gross returns per acre for 
prunes, pears, and walnuts, if anything, showed a declining trend for the 
period. Returns for pasture are presumably well below grapes. Hence, it was 
decided to allocate all the 1980 acreage to grape production under the argu- 
ment this would be the general tendency in any event. Thus, 3,115 acres yield- 
ing $550 per acre in grape sales implies total sales of $1.7 million. In 1965, 
27 percent of Napa grape production was exported and 73 percent was used in 
wine production in Napa (based on Table 18). 


1/ Kerr Associates and Hotes, op. cit., unpaged maps following p. 5. 
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By assuming these percentages apply in 1980, projected exports of $460,000 
and Napa use of $1.240 million are obtained. If the land in question is re- 
moved from grape production, it seems likely that some substitute supplies 
might be developed from other sources. However, it might be argued that cor- 
responding winery operations might shift out of the County as well. As an 
extreme case, then, it was assumed that to this grape production there is a 
corresponding amount of wine produced equal to $4.133 million. (This figure 
is based on the grape share of wine cost, estimated as 0.30in Table 22.) 
Hence, flows into final demand were set at $460,000 from crop agriculture 
(grapes exported) and at $4.133 million from wineries (wine exported). The 
resultant output, reflecting multiplier effects, appears in Table 54. Total 
output is around $15 million; household income, as a component, amounts to 
roughly $4 million. 

In the urban land-use case, the 3,115 acres are distributed as 1,500 acres 
in low-density residential use, 1,420 acres in medium-density residential use, 
and 195 acres in industrial use. Low-density residential use consists of par- 
cels ranging from 1/2 to 5 acres, with an assigned average here of 3 acres. 
Medium-density residential use consists of parcels ranging from 5,000 square 
feet to 1/2 acre, with an assigned average here of 1/3 acre per parcel. For 
the low-density use, with 3 acres per parcel, 500 parcels are implied. For 
the medium-density use, with 1/3 acre per parcel, 4,260 parcels are implied. 
Given three persons per household, this implies a total of 14,280 persons 
moving into the area, assuming the 1980 per capita tigate of $3,794 yields 


$54 million in household income. 
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TABLE 54 
The Impact of a National Vineyard in 1980: A Comparison of Exclusive Agricultural Use 


Versus Urban Use for 3,115 Acres in Terms of Multiplier Effects 


National Vineyard: Return to previous zoning: 
land use exclusively land use exclusively 
agricultural urban 


Flow into Flow into 
final final 
Sector demand Output demand Output 


1,000 dollars 


a/ 


Crop agriculture 460 


Livestock agriculture 
Wineries 
Manufactures--lLarge 

medium 

small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


(Continued on next page.) 
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TABLE 54--continued. 














National Vineyard: Return to previous zoning: 
land use exclusively land use exclusively 
agricultural urban 


Flow into Flow into 
final final 
Sector demand Output demand Output 


1,000 dollars 



















Transportation, communi- 
cation, and utilities 








5,652 


Local government 3,356 








Households 85,266 


Total 





196,575 


a/ Blanks indicate zero. 


Sources: See section, Impact of Grape Land Preservation, for sources of flows into final 


demand, pp. 160-170. The 13-sector matrix of Table 49 was applied to develop output 
figures, supra, p. 145. 





On the basis of available evidence, manufacturing sales per acre were 
estimated as roughly $130,000 .2/ The 195 acres in industrial use are then 
seen as generating roughly $25 million in sales. Assuming that 0.26 of this 
sum is paid to households (on the basis of the medium manufactures case), 
roughly $6.6 million is paid to households. This may be viewed as a component 
of the $54 million figure above so that a net figure of $47.4 million in house- 
hold income is obtained. 

To summarize this case, then, flows into final demand are estimated as 
$25 million for manufactures (set as medium manufactures rather arbitrarily) 
and $47.4 million for households. The corresponding output for this case ap- 
pears in Table 54. Household income totals roughly $85 million. This is 
about 20 times the household income occurring when the land is exclusively 
agricultural. (An interesting sidelight is that agricultural production for 
the urban-use case is above that for the exclusively agricultural case. This 
reflects increased household demand with urbanization.) Total output is around 
$200 nition, roughly 13 times that occurring under the National Vineyard. 

With the conservative "guesstimate" of a 10 percent reduction in total ex- 
pansion, given the National Vineyard, the drop in household income is $8 mil- 
lion as compared to the $4 million figure gained through exclusive agricultural 
use, a net drop of $4 atTidene The corresponding net drop in total output 
is around $5 million. 


1/ Based on Table 37 and a datum of 684 industrial acres in Napa County, 
Kerr Associates and Hotes, op. cit., p. A-27. 


2/ The problem touched on in the Berryessa case also applies here: It is 
not clear that the $47 million household figure ought to be allocated to final 
demand; it may be a part of total sales, with increases in sales to final de- 
mand occurring for other sectors. In this case, a 10 percent allocation drops 
household income by $4.7 million. 
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Even if these highly speculative figures were accepted, of course, it 
could be argued nevertheless that a National Vineyard would be a "good" thing, 
with benefits obtained from preservation outweighing any real losses in income. 
(Note that income losses guessed at here are not necessarily "real" losses to 
the economy but may be merely shifts from Napa to other counties. Problems 
of "malallocation" effects possibly involved seem outside input-output analysis.) 
The kinds of figures developed here, however, tend to indicate why resistance 
to long-term preservation can be expected to be strong. 

Similar effects--and resistance--could be expected under Agricultural 
Preserve zoning. This can be seen by comparing that case to the National 
Vineyard. 

The National Vineyard is projected as 40,000 acres or roughly 15,000 
acres above the Agricultural Preserve. However, those 15,000 acres are forest 
land and wasteland of relatively steep slope, given the land-use data developed 
earlier. The primary difference between the National Vineyard and the Agri- 
cultural Preserve is that in the former the 3,115 acres at issue would remain 
in agricultural use, while in the latter the land could be used for very low- 
density residential development. Lot size must be 20 acres or more under Agri- 
cultural Preserve zoning. This lot size is quite large, relative to usual 


1/ 


residential use,— and it seems plausible that only high-income families could 


2/ 


build on such a lot.— Under such conditions, total output multiplier effects 


1/ In the United States as a whole, only 4 percent of single-family resi- 
dences are on lot sizes above two acres; John B. Lansing and Eva Mueller with 
Nancy Barth, Residential Location and Urban Mobility, University of Michigan, 
Survey Research Center (Ann Arbor, 1964), p. 2. 


2/ At $2,500 per acre, land alone would cost $50,000 for a 20-acre parcel. 
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for agricultural use and for urban use turn out to be roughly the same magni- 
tude. In this sense, then, the Agricultural Preserve and the National Vine- 
yard yield about the same economic impact. 

This conclusion is based on the following argument: Assume that the in- 
come of a family building on a 20-acre parcel is three times the average. 

In 1965 this amounted to about $25,000; for 1980 the figure is projected as 
$34,140.2/ 

Hence, 20 acres in residential ube involve a household income of $34,140. 
Using this figure as a source of final demand, multiplier effects can be traced 
out, again using the 13 x 13 interdependence coefficient matrix. These effects 
appear in Table 55, which also presents corresponding effects for 20 acres of 
grape production. Total output generated for each 20-acre allocation is roughly 
the same at $100,000. In this sense, the Agricultural Preserve and the National 
Vineyard have roughly the same impact. (However, household income under the 
Agricultural Preserve case is about twice that of the National Vineyard so 
that the former has greater economic impact in terms of this measure.) 

The comparison has been made in terms of the substitution of one house- 
hold's 20 acres of residential use for 20 acres of grape production. It seems 
unlikely that all 3,115 acres at issue would move into such residential use. 
Thus, the Kerr Associates-Hotes projection includes 1,500 acres in low-density 
use, defined as 3 acres per parcel. It is plausible that fewer total acres 
would be used in developing 20-acre parcels because of lower demand for such 
large parcels. 


1/ Per capita income in 1965 of $2,792 yields a family income of $8,376 
(based on three persons per family); projected per capita income in 1980 of 
$3,794 in turn yields a family income of $11,380 (Table 50). It seems plaus- 
ible to argue that a family building a residence on a 20-acre parcel would 
have an income three times the County average, or $25,100 in 1965 and $34,140 
in 1980. (Table 43 shows that only 1.5 percent of the Napa population had an 
income of $25,000 or more in 1965.) 
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TABLE 55 


Comparison of Low-Density Housing Under Agricultural Preserve Zoning 
to Grape Production in Terms of Multiplier Effects, Napa County 


Multiplier effects 


One household at 
; low-density use Grape production 
Sector 20 acres 20 acres 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures--large 
medium 154 
small 1,503 
Wholesale and retail trade 28,399 
Services 6,035 
Construction 1,549 


Finance, insurance, real 
estate, and rentals 8,996 


Transportation, communi- 
cation, and utilities 2,886 


Local government 1,811 
Households 52,890 


Total 105,005 





Sources: See section, Impact of Grape Land Preservation, for sources of 
flows into final demand, pp. 160-170. The 13-sector matrix of 
Table 49 was applied to develop output figures, supra, p. 145. 
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It can be concluded, then, that differences between the National Vine- 


yard and Agricultural Presérve zoning will not be marked in terms of multiplier 


effects. 
A General Forecast of Production for 1980 


Input-output analysis is often used as a general forecasting device. 
Given projections of final demand for some future period, corresponding output 
projections are obtained. To conclude the work of this study, forecasts of 
Napa County outputs for 1980 were developed in such fashion. Primary reliance 
was placed on the 12-sector model. This was done because population and per 
capita income were projected initially and treated as determining factors so 
that household spending was best treated as exogenous. By this assumption, 
differences in spending patterns over time could be incorporated in the 
fovecases 

As an initial step in developing forecasts, the distribution of income 
for Napa County families and unrelated individuals was projected for 1980. 
(This was carried out using procedures discussed in Table 43 for the 1965 
projection. Growth in average income was taken as 36 percent as shown in 
Table 50.) Results appear as Table 56 in terms of fraction of income units 
in a given interval and in terms of fraction of total income obtained by 
those abe Income units with an income above $10,000 amounted to about 


1/ Results were also obtained for the 1l-sector model (local government 
exogenous) and the 13-sector model. The 1l-sector model results were essen- 
tially the same as those for the 12-sector model; this was because no spending 
pattern changes were incorporated for local government in the 1ll-sector model. 
The 13-sector model results were close to the 12-sector model, but some dif- 
ferences occurred because of the implicit assumption of a constant pattern of 
consumer spending. 


2/ Obtained by multiplying fraction of total recipients by average income 
for the given intervals and dividing each result by the sum of all the results. 
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TABLE 56 
Projected Income Distribution and Share of Total Income 


Families and Unrelated Individuals 
Napa County, 1980 


interval income units total income 


Less than 1,000 








1,999 





1,000- 






2,000- 2,999 
















3,000- 3,999 


4,000- 4,999 








5,000- 5,999 





6,000- 6,999 





7,999 





7,000- 


8,000- 8,999 








9,999 





9 ,000- 
10,000-10 ,999 
11,000-12 ,999 
13,000-14,999 
15 ,000-24 ,999 
25,000 and over 


Sources: Tables 43 and 50, supra, pp. 135 and 149, 
respectively. 
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one-third of all units in 1965 and are projected as including more than half 
of all units in 1980 (values are in terms of 1965 price levels). 

On the basis of the 1965 and the 1980 income distribution projection 
and the information developed in the consumer expenditure survey (Tables 335 
35, and 43), per capita projections of 1980 spending were developed for a num- 
ber of items. These included spending by locale (Napa County, Bay area, and 
the rest of the world); spending for federal and state taxes; and spending 
for rent, utilities, and construction. 

Table 57 presents these projections in terms of 1980 per capita values 
relative to 1965. Table 57 also presents projections for 1980 relative to 
1965 values for per capita income and population. The 1980 population pro- 
jections all take account of recent declining rates of population increase 
attendant on declining birth pates 2! The information in Table 57 served as 
a basis for forecasting components of final demand. 

Some particular aspects of note are (1) the relative decline in per 
capita spending within Napa County (relative to spending in the Bay area and 
the rest of the world), reflecting increased income and the spending pattern 
noted in Table 35 and (2) the large increases in state and federal tax payments 
per capita, reflecting graduated income taxes. It was assumed here that tax 
rates would remain unchanged and that government spending on such programs as 
aid to cities and space exploration would continue to expand. An alternative 
assumption would be that taxes, as a percent of income, will remain constant 
so that tax rates will decline as income increases. 


1/ The Napa rate of increase was set at 2.5 percent on the basis of previous 
discussion here. The state of California rate was set at 2.7 percent and the 
United States rate at 1.3 percent, representing a reduction of 15 percent rela- 
tive to the 1960-1965 average. This reduction is in line with the most recent 
forecasts of the California Department of Finance. In particular, see Table 32, 


supra, p. 85. 
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TABLE 57 


Projections for 1980 Relative to 1965 Values 


Napa Bay Cali- United 
Count area fornia States 





Per capita income 1.25 LeZd 1431 
Population , 1.42 1.49 1.23. 
Total income . 1.78 1.86 1.59 
Per capita spending by 
Napa County residents: 

in Napa County * 

in Bay area 

in rest of the world F 

for federal taxes ‘ 

for state taxes . 


Sources: 


Table 50, supra, p. 149. 


Napa County Planning Department, Population Data on Napa County 
(Napa, California, 1966), pp. 7 and 25. 


U. S. Office of Business Economics, Survey of Current Business, 
Vol. 45, No. 4 (April, 1965), p. 26. 


Consumer expenditure survey, Tables 33, 35, and 43, supra, 
pp. 89, 92, and 135, respectively. 
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The final demand components were household spending within the County, 
exports to the Bay area and to the rest of the world, tourist spending in 
Napa County, and federal and state government expenditures (in this model, 
local government is endogenous). The final demand projections are presented 
in Table 58. Procedures used in developing those projections will be dis- 


cussed in brief fashion at this point. More detail appears in the notes to 


Table 58. 


Household Spending 


Household purchases from agriculture, wineries, manufactures, and whole- 
sale and retail trade were obtained by multiplying the 1965 value by 1.83. 
That scale factor reflects the growth of Napa population and growth in spend- 
ing within the County (Table 57). Household consumption of services reflects 
United States trends in service consumption and the increase in Napa per 
capita income relative to United States levels. Household construction levels 
were based on consumer expenditure survey data on home repairs by income class 
(Table 35). Data from that survey and population and income growth factors 
were used to project household expenditures on the remaining sectors--finance, 


etc.; transportation, etc.; and local government. 


Exports 

For agriculture other than grape production, income elasticity estimates 
presented by Heady were utilized in developing export fotdesata a? The in- 
come elasticity of Napa grapes was set at 1.5 on the basis of the earlier 


discussion of the topic. Projected per capita income and population increases 


1/ Earl 0. Heady, Agricultural Policy Under Economic Development (Ames: 
Iowa State University Press, 1962), p. 226. 
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TABLE 58 


Components of the Final Demand Forecast, Napa County, 1980 


s sector 


Crop agriculture 
Livestock agriculture 
Wineries 
Manufactures --large 
medium 
small 
Wholesale and retail trade 
Services 
Construction 


Finance, insurance, real 
estate, and rentals 


Transportation, communi- 
cation, and utilities 


Local government 


Households 
1 


75 

545 

3L5 
5,596 
162,035 
48,750 


8,243 


49,258 


10,182 


9,876 


Purchases by final demand sector 


Exports to 
the rest 
of the world 


Exports to 
Bay area 


Federal 
and state 


Tourists sovernment 


Tay a Leeks (ee ee es ee ee 


1,000 dollars 


22,491 
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TABLE 58--continued. 


a/ Blanks indicate zero. 


Sources: 


Col, 1: 


Gols, 1 and. 2: 


Cols. 1, 2, and 3: 


For crop agriculture, livestock agriculture, wineries, manufactures (large, 
medium, and small), and wholesale and retail trade, 1965 value multiplied by 
1.83; the latter figure obtained as the product of 1.45 (Napa population 
growth factor) and 1.26 (spending within County growth factor); Table 57, 


supra, p. 173. 


For finance, insurance, real estate, and rentals, 1965 component scaled by 
1.97 (population and income growth factors); rental component scaled by 1.74 
(from consumer expenditure survey results). 


For transportation, communication, and utilities, 1965 figure scaled by 1.66 
based on consumer expenditure survey results, Table 35, supra, p. 92. 


For local government, 1965 figure scaled by 1.97 (population and income 
growth factors). 


For construction, based on consumer expenditure survey data on home repairs 
by income class, Table 35, supra, p. 92. Two-thirds of household expendi- 
ture on construction is for repair construction; it was assumed the remain- 
ing one-third for new construction changed in the same fashion as repair 
construction, 


For services, United States per capita consumption of services estimated as 
growing at an annual rate of 2.4 in the postwar period. U. S. Office of 
Business Economics, Survey of Current Business, Vol. 30, No. 7 (July, 1950), 
pp. 24 and 25, and Vol. 46, No. 7 (July, 1966), p. 20. Napa income growth 
per capita from 1965 to 1980 is projected as 1.04 the United States amount. 
For Napa, 1965 value was multiplied by 2.13, equal to 1.42 (services con- 
sumption growth for United States) times 1.04 (income differential) times 
1.45 (population). For California, the income differential factor is .954; 
and it was assumed that Napa service sales to the rest of the world were in 
California. Resultant scaling for Bay area is (1.42) (.954) (1.42) = 1.92; 
for the rest of the world, (1.42) (.954) (1.49) = 2.01. The last entry on 
the left side is the population growth factor; Table 57, supra, p. 173. 


(Continued on next page.) 
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TABLE 58--continued. 


Cols. 


2 and, 3% 


For crop agriculture, income elasticity of components obtained from Earl 0. Heady, 
Agricultural Policy Under Economic Development (Ames: JIowa State University 
Press, 1962), p. 226, for field and truck crops and fruit other than grapes. 

The income elasticity for grapes is set at 1.5 on the basis of earlier discus- 
sion. The distribution of crop sales was obtained from Table 18, supra, p. 44, 
and from Napa County Agricultural Commissioner, Agricultural Crop Report, 1965 
(Napa, California). The export sales distribution was estimated and weighted by 
the corresponding income elasticity as follows: 


Fraction Income 

Crop of sales elasticity 
Grapes -50 1.50 
Field and truck «22 12 
Other fruit 025 2a 


Given the per capita income increase, the weighted increase in consumption per 
capita relative to 1965 was estimated as 1.20 (California income growth was used). 
This figure was then scaled up by the population growth factor to obtain a scale 
factor of 1.70 for the Bay area and 1.79 for the rest of the world. 


For livestock agriculture, Heady, op. cit., presents an income elasticity for 
meat animals of .48. This implies a per capita consumption factor of 1.12 rela- 
tive to 1965 (for California). This was then scaled by the population growth 
factors to obtain scale factors of 1.59 for the Bay area and 1.67 for the rest 
of the world (identified as California outside the Bay area for this sector). 


For wineries, an income elasticity of 1.5 was assumed based on earlier discus- 
sion. This implied a per capita consumption factor of 1.37 for the Bay area. 
This was multiplied by 1.42 (population) to obtain an overall scale factor of 
1.95. For the rest of the world, these factors yielded 1.77 as the overall 
effect (1.46 times 1.21). 


(Continued on next page.) 
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TABLE 58--continued. 


Gol. 4: 


Col. 5% 


For manufactures (large, medium, and small), per capita growth rate for manu- 
factures estimated as 2.86 from U. S. Office of Business Economics, op. cit., 
and United States population data from U. S. Bureau of the Census, Statistical 
Abstract of the United States: 1965 (86th edition), 1965, p. 5. Projected 

to 1980, this implied a growth per capita of 1.53 for the Bay area shipments. 
This was multiplied by .954 (income differential) and 1.42 (population effect) 
to obtain 2.07 as the final scale factor. For the rest of the world shipments, 
1.53 was multiplied by 1.21 (population effect) to obtain 1.85. 


For wholesale and retail trade, scaled by population growth and per capita 
income growth factors for areas involved. 


For wineries, tourist growth rate estimated as 4.46 percent from data in 
Table 24, supra, p. 52. This led to a 1980 projection of twice the 1965 
level. 


For wholesale and retail trade and services, the Lake Berryessa component of 
these sales was set at 2.5 the 1965 level on the basis of the previous discus- 
sion of the Lake Berryessa development. Other sales to tourists were scaled 
at 2.3 the 1965 level, a level between the winery and Lake Berryessa factors. 


For wineries, wholesale and retail trade, services, construction, and local 
government, 1965 value scaled by 2.7, a value lying between federal and state 
scale factors developed for tax levels in 1980, Table 57, supra, p. 173. The 
federal factor was (1.69) (1.36) = 2.3, and the state factor was (2.38) 

(1.36) = 3.2. It was assumed that (1) the tax rate structure would not change 
and (2) government expenditures in Napa would increase in proportion to tax 
collection increases. 








were then applied. For wineries, the income elasticity of 1.5 was again uti- 
lized. Per capita increases in income and population growth for the Bay area 
and for the United States (treated as corresponding to the "rest of the world") 
were incorporated. The resultant increase in final demand is roughly twice 

the 1965 taver 2! In projecting exports of manufactures, the growth rate in 
the United States consumption of manufactures per capita was the basic datum. 
The Bay area had a slower projected income growth rate than did the United 
States as a whole; this was accounted for in developing the Bay area forecast. 
Introducing respective population increases completed the projection process. 

A similar procedure was carried out for services. Wholesale and retail trade 
were scaled by population growth and income growth projections for the areas 
involved. The relatively small amount of construction sales made to purchasers 
outside the County was scaled by the same factor used in the household construc- 


tion projection. 


Tourist Spending 


Growth in winery tourism was estimated as 4.46 percent per year on the 
basis of Table 24. This led to a 1980 projection of twice the 1965 level. 
For wholesale and retail trade, and for services, the Lake Berryessa component 
was set at 2.5 the 1965 level on the basis of the detailed discussion of the 
Berryessa development. Other sales to tourists were set at 2.3 the 1965 level, 


a figure between the winery and Berryessa scale factors. 


1/ The occurrence or absence of grape land preservation (National Vineyard 
or continuation of the Agricultural Preserve) would have some impact on pro- 
duction of grapes and output of wineries. However, land-use projections for 
1980 indicate the forecast figure used here is within capacity levels of avail- 
able grape land, even with a return to earlier zoning. Again, some reduction 
of wine quantity might be partially offset by price increases. Because 1980 
preservation effects thus appear to be marginal, no further refinement was 
attempted in the broad brush, general projection utilized here. For longer 
term forecasting, however, preservation policy should have an impact too im- 
portant to be ignored. 
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Government Expenditures 


The 1965 government expenditure levels were scaled by 2.7, a value between 
projected federal and state tax scale factors. The latter were developed using 
per capita tax projections based on the consumer expenditures survey of this 
study and population projections. It was assumed that the tax rate structure 
would not change and that government expenditures would increase in proportion 


to tax increases. 


Outputs 

The component sales to final demand sectors are aggregated in Table 59. 
This aggregated set of figures was then used as forecast final demand to obtain 
forecast outputs, also presented in Table 59. Outputs for 1980 relative to 
1965 are presented by sector. Greatest increases occur for construction, local 
government, services, and medium manufactures, with each more than doubling its 
output. Livestock agriculture has the lowest growth, with an increase of about 
60 percent. All other sectors grow by 80-100 percent. 

Alternative results would emerge using different assumptions in developing 
final demand forecasts. The results in Table 59 are presented as illustrative 
of the forecasting process and of possible application of the input-output tables, 
given the assumptions made here. Those assumptions, of course, seemed the most 
reasonable to be made, given the available evidence. (In fact, "provisional 
estimates" might be more accurate a term than "assumptions.") As a consequence, 
the output forecasts should be useful in long-term planning for the Napa County 


economy. 
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TABLE 59 


Final Demand and Output Forecasts, Napa County, 1980 


Final demand apes ss] 1980/1965 
Sector 1965 1980 1965 1980 1980/1965 
1,000 dollars 


Crop agriculture 2,889 4,991 8, 130 14,676 
Livestock agriculture 14,170 22,572 14,220 22,666 
Wineries 14,221 26,203 14,474 26,671 
Manufactures--lLarge 67,787 130,290 TL 5247 138,299 

medium 5,500 11,010 7,247 14,641 


small 55174 9,602 9,765 18,379 


Wholesale and retail trade 104,140 191,905 137,289 256,023 


Services ; 29,969 63,650 325.169 67,936 
Construction 14,930 38,273 21,305 52,794 


Finance, insurance, real 
estate and rentals 27,192 49,258 40,019 135795 


Transportation, communi- 
cation, and utilities 6,134 10,182 19,558 36,162 


Local government 13,338 32 5367 19,173 43,288 





Sources: Table 58 data were aggregated to obtain final demand forecasts, supra, p. 175. Output fore- 
casts were then obtained using the 12-sector matrix of Table 48, supra, p. 144, 
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